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ABSTRACT
This report describes an investigation of the

acquisition by children of a symbolic system, specifically English
nomenclature--that set of nouns that serves the function of naming,
denoting, or referring to objects. The fivcs studies involve nine
experiments dealing with one or another of the aspects of this
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Abstract

This is a report of a scientific investigation of the acquisition
by children of a symbolic system, specifically English nomenclature --
that set of nouns that serves the function of naming, denoting or referring
to objects. This work can be viewed as a study of conceptual development
where the concepts being investigated are the various categories of objects
that happen to be labeled by English names, e.g., 'dog', 'cat', 'animal',
'man', 'flower', 'money', 'car', etc. The five studies involve nine experiments
dealing with one or another of the aspects of this problem. Two questions have
guided these studies from the outset:(1) What are the child's first terms of
reference or, to put it another way, what is the order of acquisition of
category labels? (2) How does the meaning of these labels change as the child
grows older, for even though a child may have a word in his vocabulary it
cannot be assumed that that word has the same meaning for him or that it
refers to the same set of referents as the corresponding adult term?

With respect to the first question two different definitions of conceptual
complexity are considered to see whether or not either is predictive of the
order of acquisition of category labels in development. The first definition
is in terms of extension such that one category label is considered to be
conceptually more complex than anothc.r if it denotes all of the objects
denoted by the second term and additional objects as well. Thus, according
to this definition, 'collie' is less complex than 'dog' which is less complex'
than 'animal'. If this definition of conceptual complexity were the sole predictor
of the order of acquisition of category labels, the order would be 'collie' first,
'dog' second, and 'animal' third. The other definition is in terms of intension
such that one term is considered to be conceptually more complex than another
if it is "defined by" all of the properties defining the second term and
additional properties as well. Since it is the case for nested category labels that
the subordinate term is defined by all of the properties defining the
superordinate term and additional properties as well, according to this definition
of conceptual complexity 'animal' is less complex than 'dog' which is less

complex than 'collie'. If this definition of conceptual complexity were the
sole predictor of the order of,acquisition of category labels the order would be
'animal' first,, 'dog' second, and 'collie' third.

In a number of studies it turns out that neither of these definitions of
conceptual complexity is a good predictor of the order of acquisition of
category labels. We developed a test which we thought was a fair one of
the order of acquisition of such terms of reference, in which there was
(1) a context which made the use of a given category label obligatory for
adults, and (2) the use of instances which were equally "central" (cf. Heider, 1973)
to the concepts being tested for for all concepts. The resulting order of acquisition
is seen to be 'dog' first, 'animal' second, and 'collie' third for this particular
hierarchy or, to take some other hierarchies of concepts, it is 'flower' first,

'plant' second, 'rose' third, or 'car' first, "Volkswagon' second, and 'vehicle'
third, or 'apple' first, 'food' second, and 'fruit' third, and so on. Obviously
these orderings are compatible with neither of the definitions of conceptual
complexity outlined above (although they may be compatible with some other defi-
nition of conceptual complexity, possibly one which acknowledges "natural kinds").
This raises the question of what is a good predictor of the order of acquisition
of category labels. It turns out that a good predictor is given by various
frequency of occurrence measures in general and in particular frequency of occurrence
of the words in child speech according to Rinsland (1945). In several studies the
rank order correlation coefficients between frequency of occurrence of the words
and the child's ability to produce those words in a context that requires them
is of the order of .70 to .95, most of them being highly significant. (Frequency
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of occurrence [according to Rinsland, Thorndike and Lorge, and Kucera and
Francis] is also found to be a good predictor of the difficulty of vocabulary
items on the Stanford Binet I.Q. test, with rank order correlation coefficients
being in the neighborhood of .30.)

To identify frequency of occurrence as a predictor of the order of acquisition of
category labels is not to explain this order, although it does provide some
clues. Having discovered that frequency of occurrence of the words in child
speech is a good predictor we compared the 275 most commonly occurring names
of objects in Rinsland with the 275 most commonly occurring names of objects
in adult frequency tables. A large scale Millerian sorting task on each of these
sets of words reveals many similarities as well as differences among the semantic
categories,that result. Both the nature of these most commonly occurring words in
child speech and the differences between these and the corresponding adult words
seem to be consistent (in many but not all cases) with the idea that children use MOO
and learn first words that are likely to be important to them in their day-to-day
activities (e.g., social interaction, eating, dressing, play, etc.).

/The vocabulary of young children is also consistent with the way in which mothers
name objects for them. When adults name objects for other adults they often
give very specific names (e.g., 'collie', 1Volkswagonl, 'pigeon', etc.) However,
when mothers name objects for their children they sometimes tailor their naming
practices, providing the child with less specific but more frequently occurring
terms of reference (e.g., 'dog', 'car', 'bird', etc.) Whenever there is a
difference between the way in which mothers name objects for adults and for their
children it always appears to be in the direction of the less specific but more
frequent term for the child. (Brevity appears to be less important as a factor.)
Thus the child's first terms of reference are in fact consistent with the way in
which mothers name objects for them in the original naming process.

With respect to the second question of how the meanings of these terms of reference
change as the child grows older we concentrated on the extension of the child's
names of objects rather than on their intension. This is not only because of the
philosophical problems associated with attempts to define meaning in terms of
intension (see Nelson Goodman's Problems and Projects) but also because of the
difficulty that children seem to have in verbalizing what they know about words,
whereas they seem to both enjoy and are better at simply naming objects or
pictures of objects or indicating which objects are instances of a given concept.
There are several possible relationships between the extension of a child's word
and the extension of the corresponding adult term. For example, the child might
underextend the term, overextend it, both underextend and overextend it, and so on.
A review of the psychological literature on the subject reveals that many
authors believe the child overgeneralizes his first terms of reference and
gradually narrows down or differentiates and sharpens his concepts as he grows older.

However, the evidence upon which their conclusions are often based (e.g., diaries
of the child's first words) is biased in a way which will show only overextension
(and differentiation as the developmental process) and because of the way in which
it is collected and interpreted cannot reveal underextension (and generalization
as the developmental process) if it occurs in development. In one experiment in
which we attempted to create an opportunity for both overextension and under-
extension errors we found that the child's tendency to make underextension errors
is at least as pronounced if not more so as his tendency to make overextension
errors. Thus, children in fact make both kinds of errors and whether they make
more of one kind or the other depends upon (1) the child in question, (2) the
concepts being investigated, and (3) the nature of the instances and non-instances
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of the concept being tested. With respect to the children, some seem more prone
to make one kind of, error than the other. With respect to the concepts being
investigated, certain terms are likely to be overgeneralized by children
whereas others are likely to be undergeneralized. For example, most young
children overgeneralize the concept 'flower' to various other kinds of plants
(e.g., cactus, philodendron, elephant's ear, etc.). On the other hand most children
undergeneralizu the word 'plant', not including some trees and some flowers as
instances.

We conducted a number of studies in an attempt to discern the nature of the
instances of a concept which are likely to produce underextension errors and the
nature of the non-instances which are likely to produce overextension errors.
With respect to underextension errors, adult ratings of centrality-peripherality
and familiarity-unfamiliarity of the instances of a given concept yield
reasonably good predictors of which instances the child is likely not to include
in that concept. The best single predictor is adult judgements of centrality
(How good an instance is it? How close to a prototypic instance is it?). Specif-
ically, children almost always include instances which are judged by adults as
being central, whether they are familiar (dog to 'animal') or unfamiliar (aardvark
to 'animals), whereas they will often not include instances which are judged by
adults as being peripheral, whether familiar (butterfly to 'animal') or unfamiliar
(crustacean to 'animal'). Actually, somewhat surprisingly, familiar instances
are somewhat lets likely to be included in a general concept by children than
unfamiliar instances, which may often be a result of the fact that they have a
dominant name for a familiar instance ("That's a dog, not an animal") which they
do not have for unfamiliar instances (e.g., aardvark).

With respect to overextension errors we attempted to tease apart the contributions
played by (1) perceptual similarity of the non-instance to the instances of the
concept, (2) association through contiguity: Is the non-instance likely to be
contiguous to an instance of the concept? and (3) functional similarity,: Does the
non-instance serve the same function as an instance of the concept? We had adults
rate various pictures with respect to these three dimensions for various concepts
and then tested children to see which of these pictures were most likely to
produce overextension errors, Stimuli rated as perceptually similar to instances
of the concept (e.g., balloon to 'apple') produce by ft.r the most overextension
errors; stimuli rated as "likely to be contiguous" to an instance of the concept
(e.g., saddle to 'horse') produce some overextension errors; stimuli rated as
"serving the same function" as an instance of the concept (e.g., banana to 'apple')
produce virtually no errors unless they are also rated as being "perceptually
similar" or "contiguous".
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1. On the Order of Acquisition of Category Labels

(.1. Anglin, Maryellen Ruvolo, and Elizabeth Smith)

In thinking about the possible determinants of the order of acquisition

of category labels I have found it useful, if somewhat simplistic, to

distinguish between horizontal development and vertical development. By

horizontal development I mean the acquisition of category labels which

categorize. the world at roughly the same level of generality. Preliminary

investigations had revealed that the child is better able to name correctly a

picture of an apple' than a picture of a persimmon, or a picture of a dog than

a picture of an aardvark. These results are hardly surprising and they suggest

simply that the child will learn category labels first for objects which are

familiar to him and important to him in his day-to-day commerce with the world

and only later will he learn names for less familiar and lees important objects.

An implication of this result is that frequency of occurrence of the word in

parental or, better still, child speech will be a good predictor of the order

of acquisition of category labels at the same level of generality on the

assumption that frequency of occurrence is correlated with familiarity and

importance.

But what about vertical development, by which I mean the acquisition

of category labels at different levels of generality? The child may want a

term to refer to his pet collie but the English language, in fact, contains

several valid possible names at different levels of generality -- for example,

'Lassie', 'collie', 'dog', 'mammal', 'animal', 'being', 'thing', 'entity'. Is it

possible that a purely formal consideration of such words could result in a

prediction of their order of acquisition? What are the semantic relationships

among the words in English which can be ordered along a "specific" to "general"

dimension such that the category denoted by one word is a proper subset of the
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category denoted by another word? Consider, for example, the terms 'collie',

'dog', and 'animal'. Is there some sense in which one of these terms could be

considered to be more conceptually complex than the others, and might this

metric of conceptual complexity be a predictor of the order of acquisition

of such category labels?

Philosophers and psychologists have often made a distinction between

the extension of a word and the intension of that word (see, for example,

.Inholder and Piaget [194 Browna958.0, Goodman (197i!). Roughly, a word's

extension refers to the group of objects denoted by the won whereas its

intension refers to the properties which define the word. For example, the

extension of the word 'animal' is the set of dogs, cats, birds, fishes,

insects, etc. which are the instances of the concept 'animal'. The intension

of the word 'animal' is the set of properties 'lives', 'breathes', 'is capable

of spontaneous movement', 'digests', etc. which constitute the defining

properties of the class of 'animals'.

It is possible to speculate about a metric of conceptual complexity

for nested category labels defined either in terms of extension or in terms

of intension. Consider first a definition in terms of extension. Conceptual

complexity might be defined in terms of extension such that a term that refers

to a set of objects is conceptually more complex than a term which refers to only

a subset of those objects. That is to say, according to this definition the

more diversity in the referent class for a given category label the more con-

ceptually complex it is. If conceptual complexity were defined in this

fashion and if this metric were the sole predictor of the order of acquisition

of category labels, then the order would be 'collie' first, 'dog' second, and

'animal' third, as the arrows in Fig. 1 indicate.

Insert Fig. 1 here



Fig. 1

Schematic representation of the relations among the extensions
of the words "collie", "dog" and "animal". If conceptual complexity
wore defined solely in terms of a concept's extension such that a term
with the smaller extension were conceptually simpler than a term
which extends to all of the objects denoted by the first term and
to ottier objects as well, then accoriing to this definition of
conceptual complexity "collie" would be simpler than "dog" which
would be simpler than "animal". If this definition of conceptual
complexity were the sole predictor of order of acquisition of
category labels then the order would be "collie" first, "dog" second
and "animal" third as the arrows indicate.
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Consider now a definition'of conceptual complexity in terms of

intension, i e., the set of properties that define the word. It is the case

that for nested category labels every property which is true for all instances

of the superordinate term is also true for ell instances of the subordinate term.

For example, the properties 'live', 'breathe', 'digest', etc. which are the

defining properties of the class of 'animals' are also all true of the class of

'dogs'. However there are certain properties which are true for all instances denoted

by the subordinate term which are not true for all instances of the superordinate

term. For example, 'is a mammal' is a predicate which applies to all dogs but not

to all animals and 'has four legs', 'has fur', 'barks', etc. are predicates

which apply to virtually all dogs but by no means to all animals. If conceptual

complexity were defined solely in terms of a concept's intension such that the

term defined by.a set of properties were conceptually simpler than a term defined

by those properties and other properties as well, then according to this

definition of conceptual complexity animal' would be simpler than 'dog' which

would be simpler than 'collie'. If this definition of conceptual complexity

were the sole predictor of the'order of acquisition of category labels such

that simpler terms are acquired before more complex ones, then the order

would be 'animal' first, 'dog' second, and third (for this particular

hierarchy of terms) as the arrows to the left in Fig. 2 indicate.

Insert Fig. 2 here

As a matter of fact neither of our definitions of conceptual complexity

seems that likely to be a good predictor of the order of acquisition of

category labels. For one thing each definition makes exactly the opposite

prediction of the other. For another thing Brown (19580 has argued that



Fig, 2

Schematic representation of the relations among the intensions

of the words "collie", "dog" and "animal", If conceptual complexity

were defined solely in terms of a concept's intension such that

the term "defined" by a set of properties were conceptually

simpl,r than a term defined by those properties and other properties

as well, then according to this definition of conceptual complexity

"animal" would be simpler than "dog" which would be simpler than

"collie ". If this definition of conceptual complexity were the

sole predictor of order of acquisition of category labels, then the

order would be "animal" first, "dog" second and "collie" third as

the arrows to the left indicate.
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with respect to category labels children often start by learning to

categorize a given object at some intermediate level of generality and

beyond that learn both more specific and more general terms to categorize

that object. Such a trend was suggested by our preliminary investigations.

The child when shown a picture of a sandal and asked "What is this?" would

call it a 'shoe' rather than a 'sandal' or 'clothing'. He would call a rose

a 'flower' rather than a 'rose' or a 'plant'; a collie a 'dog' rather than

.a 'collie' or an 'animal.; a Volkswagon a 'car' rather than a IVolkswagonl

or a 'vehicle' and so on. The problem with this sort of study is that since

each of the terms 'collie', 'dog', and 'animal' is actually correct for a

picture of a collie we cannot say for sure that children are not capable

of producing the specific or the general terms -- perhaps they simply

prefer to give the intermediate term for some reason. This is especially

problematic for more general terms such as 'animal', 'plant', 'food', etc.,

since when asked to give a name for a single object adult subjects certainly

and probably children as well tend to give the most specific name they can,

since these convey more information. Thu. 4 task of naming single pictures

will rarely evoke these more general terms even though they may be part of

the child's linguistic competence. What is needed therefore is a task which

will make the production of specific terms, and general terms, obligatory.

In puzzling about this problem Maryellen Ruvolo, an undergraduate at

Radcliffe, and I came up with the following solution. We decided to present

to the child not a single picture of an object but rather a set of pictures

of objects and ask him to name each picture in the set with a different name

and also to give a name that applies to all of the objects in that set by

asking "What are they all?". The idea was to provide a context which for an

adult makes the use of both differentiated terms and of general terms obligatory.
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Experiment I

, Method

We decided we would like to examine the child's ability to produce

names for several different domains and at different levels of generality

within any given domain. To this end we constructed a set of 26 posters with

four pictutes on each poster. Since cne of our interests was in the child's

ability to.produce else; names at different levels of generality we constructed

a set of eight hierarchies such that for a given hierarchy there were three

posters (in all cases but one) such that the class name for the four objects

depicted on one of them would, we suspected, be named at a different level

of generality by adult subjects from the others. So, for example, our

first hierarchy was:

I. people

children

boys

On the first poster there were four pictures of boys. On the second there were four

pictures of children, two girls and two boys. Oh the third poster there were

pictures of four different people, a boy, a girl, a man and an old woman. Our

desini was such that posters for a more general class name always included

an instance of the most specific class name. For example, in this case there

was a picture of a boy on the posters for 'children' and for 'people'.

The other three-term hierarchies of concpts which we had in mind were

as follows:

II. food Ii/. plants IV. vehicles V. money VI. animals VII. animals

fruit flowers cars coins dogs fish

apples roses Volkswagons dimes collies sharks

Finally we decided to study an eighth hierarchy with five levels in its
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VIII. living things

animals

mammals

primates

chimpanzees

It should be pointed out that these words were our reference words only and

were not actually an integral part of the experiment.

The actual pictures used are shown in the next 26 pages. Each page

is actually a Xerox of a poster and unfortunately the Xeroxes are not very

clear. The pictures used in the experiment were clear black and white

photographs, however.

Insert Pictures here

There were three groups of subjects in the experiment. There was one

group of 10 children between 2 and A years of age, one group of 20 children

between 4 and A years of age, and one group of 20 adults half of whom were

mothers of 10 of the children and half of whom were graduate students at

Harvard.

The three posters for the first hierarchy (boys, children, people) were

used as a demonstration and subjects were helped if they had trouble. They were

not given hints or feedback on the resit of the posters, however. The posters for

hierarchies II-VII were presented in a different random order for each subject.

For each poster the subject was asked to name each object depicted in the four

pictures and then to give a class name for all the pictures on a given poster.

In order to elicit individual names for each picture E would point to each

in turn and say "What is this?". In order to elicit class names, after the

subject had attempted to name each picture E would ask him "What are they all?".
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Except for the posters which correspond to the lowest level in each

hierarchy, if a subject gave a name for a given picture of an object which

was not specific enough to differentiate it from the other objects (e.g., 'dog'

for each of the four dogs) then he was encouraged to give a more specific name

for each of the objects if he could. Children in particular were praised for

giving a name but were asked if they could think of "another name", a "different

name", a "special name", etc. Also, if the subject gave a class name which was

more general than our reference word (e.g., 'food' rather than 'fruit' for

pear, apple, banana, and pineapple) he was again asked for a more differentiated

name for all the objects. Finally, the eighth hierarchy was presented as a unit

beginning with the poster for 'living things' and working down toward Ichimpansees'.

Children were given lollipops and little toys as rewards at the end of an

experimental session which usually took about an hour. Adult subjects usually spent

about half an hour at the task and were paid for their services.

Results

Not surprisingly adults were better able than children at producing

more correct differentiated names for individual pictures and more correct

class names for all four pictures on a given poster. Figs. 3 and 4 show these

developmental trends graphically.

Insert Figs. 3 and 4 here

Fig. 3 shows the percentage of correct differentiated responses as a function

of age. In this analysis we excluded the pictures on the posters for the

lowest level in each hierarchy since for these pictures we did not expect nor

did we press for differentiated names. For every other poster for each picture



10

A
(N=10) (N=2,0) (N-2.0)

AGE 6 ROuP

Pig. 3

Percent correct differentiated responses
as a function of age.
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we calculated the percentage of subjects within each age group who gave

a correct response which was specific enough to differentiate it from

the names for the other pictures on that poster. So, for example, for the

poster with four flowers on it if the subject could only say that each

picture was of a 'flower' these were not counted as correct differentiated

responses since he failed to distinguish them. However, if the subject

correctly named them 'daisy', 'rose', 'carnation', and 'tulip', these were

counted as correct differentiated responses. If a subject named them 'daisy',

'rose', 'flower', and 'flower', he was scored as having given a correct

differentiated response for 'daisy' and 'rose' but not for 'carnation' and

'tulip'. Fig. 3 shows that when the analysis is done in this way our youngest

group of subjects are capable of producing only about 30% correct differentiated

responses, the older children are capable of producing about 50% correct

differentiated responses, and adults are capable of producing more than 80%

correct differentiated responses.

Fig. 4 shows the percentage of correct class names as a function of age.

In this analysis we calculated for each age group the percentage of posters

for which that age group was capable of giving some class name (at any level of

generality) which was superordinate to all of the objects depicted on a given

poster. So, for example, for the four pictures of dogs names such as.Idoge,

'mammals', 'animals', etc. were counted as correct whereas 'collies' or 'flowers',

etc. were counted as incorrect. As Fig. 4 shows, our youngest group of children

is capable of giving correct class names for less than 20% of the postern

whereas the older children are capable of giving more than 60% correct class names

and adults give close to 100% correct class names. The trends depicted in

Figs. 3 and 4 are not surprising nor especially informative. The question of

real interest is for which pictures and for which classes the responses of
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children and adults diverged the most. Table 1 shows for each picture the

percentage of children and of adults giving differentiated names and for

each poster the percentage of children and adults giving correct class names.

Insert Table 1 here

For this analysis and most of the others that follow we have combined the

younger and older children into one group which we call "children" and

compare their performance with the adults.

Fired: compare the percentage of children who are capable of giving correct

differentiated responses with the corresponding percentages for adults. Table 1

shows that adults give more correct differentiated responses for almost all

pictures than children. Excluding the "person hierarchy" which was used mainly

as a demonstration, there are in fact only two exceptions (out of 64) to this

general rule and they both appear to be instances of the same phenomenon. The adults

in the case of pictures of a dog (pointer, 242) and a fish (pirahna, 252) attempted

often to give more specific names (e.g., 'retriever', 'flounder') and were in

fact wrong, whereas children were satisfied with the more general terms and

therefore did better according to our criterion. Apart from these twu discrepant

cases adults do better than children at giving differentiated responses although

children do better on some pictures than on others. For example,.they ars, pretty

good with food terms -- they do fairly well at distinguishing a pineapple

from a banana from an apple from a lemon (although they are not too good on

lemon) and at distinguishing an apple from lettuce from bread from a walnut

(although they are not too good on walnut). They were not very good at distinguishing

specific makes of cars (e.g., a Model T Ford from a Cadillac from a Volkswagon



Table 1

Percentage of children and adults giving
differentiated names for individual pictures
and class names for sets of pictures in first
order of acquisition experiment.
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from a Jaguar). Nor were they good at distinguishing specific kinds of dogs

(e.g., a bulldog from a German Shepherd from a collie from a poodle). In

most cases they were better (as were adults) at distinguishing among objects

in a higher level category than objects in a lower level category. For example,

they were better at distinguishing a bicycle from a VW from an airplane from

a train than at distinguishing a Model T from a Cadillac from a VW from a

Jaguar. Or, to take another example, thay were better at distinguishing among

animals a duck from a frog from a collie from a leopard -- than they were

at distinguishing among various breeds of dogs -- a bulldog from a German Shepherd

from a collie from a poodle.

Now consider the ability of children and adults to give some class name

which is appropriate for each poster. The relevant percentages are shown in the two

right-hand columns of Table 1. It is important to point out here that we are

concerned with the ability of children to give any class name which is

appropriate for each of the pictures on a given poster. For example, for the

four pictures of collies the responses 'collies', 'dogs', 'animals', etc. are

all consieered to bt correct class names in this analysis. In later analyses we

shall be concerned with the ability of children to give just the term 'collies'

which is the response most often given by adults as a class name but in this table

we are using the much less stringent criterion of any appropriate response. .

Table 1 shows that 100% of the adults give some correct class name to all

of the posters except for one. The one exception is the poster with pictures of

a monkey, a chimpanzee, a man and an orangutan on it. Eighteen out of 20 adults

gave a correct class name for these pictures but two of them gave us responses

"a man and three monkeys" which we did not count as correct since it was not a

single superordinate term. Apart from this one exception adults have no trouble at all

in generating class names for the posters.



11.

Children have much more difficulty in producing correct class names.

Generally speaking, children are better at giving some appropriate class

name for the posters which correspond to the lowest level in our referenee

hierarchies. For example, 67% of the children can give a class name for four

apples, 47% for four fruits and 37% for four different kinds of foods. Or, to

take another example, 63% give a correct class name for four roses, 47% give a correct

class name for four different kinds of flowers and only 307. give a correct class

name for four different kinds of plants. This, however, definitely does not mean

that children give the response 'roses' for four roses more often than they give

the response 'flowers' for four flowers, only that they give an appropriate

class name for the four roses (which is usually 'flowers') more often Coen they

do for the four flowers. I shall try to interpret this trend later after a

more detailed consideration of the actual vocabulary used by children when

asked to give a class name for each set of the posters. Suffice it to say now

that there is only one exception to the general rule of a monotonically non-increasing

ability to give some appropriate class name with increasing level in a given

hierarchy. This exception occurs for poster number 23 which had pictures of a

monkey, a chimpanzee, a man, and an orangutan on it. Most children gave as a

class name "one man and three monkeys" which was not counted as correct. Children

both in this study and in later studies consistently refused to classify human

beings as animals and this, I believe, is the reason why they had such difficulty

in generating a class name for that particular poster.

Our primary motivation for conducting this study was to learn about the

actual names that children use both for individual objects and for classes of

objects. To this end we have computed the adult modal word (AMW) and the child

modal word (CMW) for each picture and for each set of four pictures. By adult

modal word, I mean that single name that the 20 adults gave most often. By
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child modal word, Y mean that single name that children gave most often. The

procedure we have used to calculate the percentage of children and of adults

giving the modal word is as follows. Consider for example the way in which we

arrived at the percentage of children giving the CMW for an individual picture.

First, a frequency distribution showing the frequency of every name given by

the children for each picture was extracted from the raw data. Then that single

name which occurred most frequently in this distribution was called the CHW. The

number of children who gave the CMW included both the children who used the CMW

exactly and the children who used the CMW embedded in a longer word or phrase.

So, for example, if the CMW was 'dog' for a given picture, all those children

who gave 'dog' or some word or phrase which included 'dog' (e.g., 'doggie', 'big

dog', etc.) were scored as having given the CMW. The percentage of children giving

the CMW was simply calculated by dividing this number by 30 (the total number

of children in the study). The percentages of adults giving the CMW and of children

and adults giving the AMW were computed similarly.

Table 2 shows the adult modal words and the child modal words for each

individual picture used in this experiment, and the percentage of adults

and children giving each. As Table 2 shows, sometimes the adult modal word is

Insert Table 2 here

the same as the child modal word. For example, the AMW and CMW for a picture of an

apple are both 'apple'; for a picture of a banana they are both 'banana'; for a

picture of a bicycle they are both 'bicycle'; for a picture of a frog they are

both 'frog', etc. However, for many pictures the adult modal word is different

from the child modal word and when it is, in every case but one, it is a more

differentiated term, a more specific name. Some examples are 'rose' for adults



Table 2

Adult modal words and child modal words for each picture used
in first order of acquisition experiment. The percentages of
adults and of children giving each are included.

NOTE:

AMWm adult modal word
Mu child modal word

m percent of adults
%C al percent of children

Two words with a slash between them (/) indicate that for that
picture two different names were given equally by either group
when AMW or OW was computed.



Lc, '9 b 
eEfeb. 

oo '09 
00 '001 

00 '0 b 
00'sb 

40' 53 
co' 001 

Q14 
vGvoluolo 

,479) 
?1)/C?q 

Ay) 
MA 

.) o 
AVD 

_ 1.9'% 
Qii, 

L 9 19 E 
oo'col 

4g ayo 
0010t7 
con 
00'02 

ocliob 
000b 

OoioL. 
00,001 

ulyu4. 
wv1cb119 

MA 
?-1,A91g 

sP7351-11706vS 

MA 
)01013,9) 

)127 Pl° 

lb-ei 

EZ1 

izZ 
I 

ilzt_* 
til 

11 

In 
., ( 11 w 

oas 
'e co'o L 

as) ' Sb 
00 sfr 

WI 06. 

Lc, '91- 
oo 'op 
SE g'1_ 

Oo ig 
oo ' .512 

Go ' op 
oo t 05 

oo 'oar 
00 '001 
00 '001 

(*TO I 

cio'Ob 
QsYs.5 

Qs' 9g 
(2-0 ' 0 01 

pA A 
pA A 

MA 
MA 

sn-li )''') 
-Polo Aciqu 

asp 
aaA4 

Asov8 
Logn/tAiy) 

/ 
a saA 

nsioia 
os.cu 
Dsiz 
asQJ 
250-1 

hOi 
cot 
701 

101 

kb 
b 
rb 
16 
ics 
Eg 

118 

i g 
AL 

q. 
it * ii_ 

____Se. 
CIO 'os 

00' og 
fe'es 

SS 'e'S 

Qo '0 
00 '0 
oo 10 

00)0 

.Av---5--- 
AV) 
./119D 

))5r3 
-4-tivoicr 

4w61 d 
.Awn07,1- 

da..4. 

co 'ot7 

i EF 'Eq. 

1 L91% 
1-9'92 

.e ' I 

oo '0 
e'c.1 
L9198 

Ler% 
SE 17 

co '08 
493 

araz 
001017 

oo 151 

oo. 0 
Q0 '00i- 
00 '09 

ee'E.g 
L9'95 
L9'99 

aa' 09 
00' ol,.. 

ig9 

00 '62 
oo . 0 

0710. 
001.5E 

--. --- 
oo '.9 

oog 
. 00 is 

oo is 

AIA1011 

Arpfl o4 
ivamoti4- 

Arno 
- - - - - 

00 '0 
00 ' 0 

0_0'0 
no' OZ 

co '.5E 
Q) ' 519 

(LP ggb 

aD', 
AQMO 
Agmoi_ 

Af-A1 0 1,-j-, 

inloli- 
, 

L9'0)2 
an ' oe 
0.0 'az 
OD ' oo 

oo isb 
oo,b 

Q0' sh 
oo ' 9 b 

00 'Ob T 00 ' ool 
L9'91 ool o 

(70 bb 00 '00i 
0'9 b co '001 

lovad4cil 
-Pluivi6 

a) I 

ai 

acyob 
L9'9 

0.f) ' 0+ 
. Loro)b 

cQ_c_b 

0_0. oi.. 

ao' 05 
as) i o e 

00 '001 
ao is g 
IV '00 
oo 'oo 1 

015-76-61 

ax) .001 

ai) s b 

al) ' ao 1 

poa,)01 
-1-Ylolvol 
9/Y11431 
?(ddv 

749 

i-9 

i() 
119 ' aumon--1 

?Ode. 
I aid 

. kowai 
aiddo 
addr 
Pidch) 
1)(k) 

.kg 
c5 

, .4'6 

9 
11, 
.17 

'It 
ift 

Eigb oo. °al 
oo i at. oo $ ooi 
Q2 i o.9 ocs. b 
ao 'on wool 

vwo 
aiddv 
widtvutcl 
(koutioi 

' 

gfalh, 
away 
yidpv 
?lady 

* ,e'c 6 
e 9 
e. '50 

Q,e. b 

los :.9 
ap 'as 
go '§9 
ao, 51... 

.._ ..._._ ee.gb 00'69 
58 oaioe 
E'9 ovum 

, 
Eg '56 ooit... 

.____1.4.....2L_L__:' MVO 
,, 

'') '2/ V 10 . /AVIV id 



Laote (cont.d)

ol3
132.

13;

t ryie

d onee

dame

610 in
86,oz
6 5,00
$05.0-0

Yo. 0
30 o .aa

26 .(o7
2k. O.

dime
dtme
dime

c
dirkt

(30.00
g5. 60
85100
g5, 00

56, 6/
3o, 00
2h 4 7
26 47

01

-

4t
14',

3
.4+

quarfrx
d writ

n 'WI
pen n/

100,00
I 000D0
tool oo
i oo ioo

.2640
6),6,-1

23,
4{,, 0

quaoex
0/ Crne,

n }WA
Fenny

100(00
100, 00
(00.00
100. CO

21", 4,7
36.47
23 33
4647

1?)1

I5z
15_3

154

qt.40X1-6e
$ 5 bii I
dime
dollar

100.00
70 .c0
950
WO

10,(0`7

3.33
24910
(93.33

1 clinic
cto liar
0( 1016

dollar bid

0,00
0,00
95.00

45.00

5o, oo
70,00

2647
5(0,0

eit91
162

collie
collie

9 5".co
95,00

3, 33
5 33

dog
d 0 9

/co, 00
ro, 00

13.,33
66,6,7

1123 OAR '35,00 3.33 dog I am, e iota)/ 0100 63,33 /30,60
jiz_r_coifte cL5Ao 3 33 dog /Lass/ e loioo /a, oo 63, 33/3o. to

Ili bull A I x,00 IG, 00 e l ( 7 9 0 1 oo 7647
1/1 6ermom 9apivid 810,00 2.0,00 dcrg 10, co go. 67

173

I '71,

Co i ti:e

poodle
1 0 0 co
i oct oo

3,33
2(0, (07

0( o9

dog / pccdI6
0, 00
0 too bco

63 33
.%, 1,7/26 .0

el ei 1 eopwrd eo.W 2.333 tiger /0, co 40. CO

ez atit't q0,00 3,33 do-9 /0,00 63 33

183 erYt19
( 00 b 00 70,00

"70,
fmg. /0040 70. 00

J2 i. dude. 100, 00 co cLiACk.. 10040 700 00

olcil siwk. 8500 23.33 f' S 11
5 goo 60.00

viz shayk.. qaco zo.co -si-) ID too 4641
15 shark 80.60 23, 33 liSk 10100 43 33

sh wk. Gio, op 3o, co fish )0100 SO, L)0

tot fisk 5-. Oo -73,33 fist, 55.00 73 33
20z, S\ASTVIIISII 70,00 /01C0 ' ' sll 1 5 , o 0 6o, oo

2AD3 65.00 3 3 33 sk 65,00 e3, 33
24

,f1.61,1

ale. 80. CO 33, 33 _i fiSli/skark .15,00/00,c0 5o,00/33,33
t; ri/liaoStenS 100, CO 30, 00 ; rhihoCeMS 1001 CO 30, 00
212 < SinWi4e- ciao° 26,67 fiSti 10, 00 5o, 00

3 bear /DO, 00 e0t 00 1 hea r too, 0 o 90, 00

-111d4e 100, co eV), 67 tur-He I 00, 00 8647
Ti

i I



/9'Z L. 

L.5 '69 
9'9L 

gt 
19 IS 

ZS 
'Z' L 

L 
12 Si- 

,ZJ,SL 

Z bi9L 
16'Zb 

01_ 'L 
zbi9Z 

z5 
Oi'Zb 
0E'Zb 

oE. 
zc?'fiS. 

oi 'zb 
29112S 
z67-172 

b'91. 
icZb 

5 / 7 (4421.0001 

z l 19L 
s 

Hi 
oq, 

OE. ' ab 
ogizb hoc 

Z9 't 
ze) '38 

'Zb 

v7)1-170 X 4o9 

'2 

1/ 

g9 
L9'98 

00 '06 
oo 
' 99 
00 *Gs- 

ao'ob 
'E6 

cE 9 
cE 59 

'Eh 

ee 
90.09 

eFge 
FEW, 
gEle 

Ce 
Fe "e9 

0001, 
L9 91_ 

00 `,9 

00 
00 'Ob 

OQ 
00'59 
00'01. 
00'08 
001001 

00 
cr5L 
_90'0011 

ooi of 
oo'ob 
co09 

oo ob 
00 Tv, 

0055 
oo 
oo 01. 
V 

00'o1 
1_9' c)9 
ooi ob 

1_91°) c 
1_9192 

00 t °E 
oo'ob 

Ee 

oo. 08 
oo'ot 

E-e 'eh 
e ES 

c706 

(Pou00) z 

9 7. 

oo 111 a5 

oo 0 L. .944 
Oo 0 b : 

4/m4r 
00'0.5 

00'01.. Kew,cocu 

way 0091_. (151-f 

CV.59 ftWdsnoci) A 4 

P11 

00 '001 -144/Vul a-0 

Q0 I( A0)((440 

00 '00 I 

o(2Jug 00 is L 

00 v 
oo. ob i u Y 

(A) 

00'09 Aral ugukA 

co,ob (yr31/LoGu 

00 '0 L tyti 

00 
Ara-) ow 

co tot.. Anuou,4 
arix Aaluou,) 

NNW 



12.

but 'flower' for children; 'cactus' for adults but 'plant' for children;

'Cadillac' for adults but 'car' for children; 'German Shepherd' for adults

but 'dog' for children; 'shark' for adults but 'fish' for children; 'seagull.'

for adults but 'bird' for children, etc. The one instance where the child

modal word was more specific than that of the adults was for the picture of

an elderly lady, where the adult modal word was 'old woman' and the child modal

word was 'grandmother'. Whether this particular woman was a grandmother or not

I do not know, but the specificity of the children's modal word was not in

fact justified.

In what cases is the child likely to give the adult modal word for

a given picture? We suspected that frequency of occurrence might be a good

predictor of the order of acquisition of terms of reference for reasons that

will become clearer later. To test this idea we calculated rank order

correlation coefficients between the percentage of children giving the AMW

and the frequency of occurrence of the ANW according to six different measures

of frequency of occurrence. The results will be more fully presented later but let

me just say at this time that we obtained highly significant correlations

(0:4001 for five of them; p4;.005 for the sixth) for all measures. The

highest correlations were for Rinsland (1945) which gives the frequency of

occurrence of English words in child speech (Grade 1) and writing (Grade 2),

(r = .74 for Grade 1; r = .75 for Grade 2) and for the General Count in

Thorndike and Lorge (1944), (r m .86).

So far I have been comparing adult modal words and child modal words for

individual pictures. We also calculated adult modal words and child modal words

for each set of four pictures. These are shown along with the modal words for

the individual pictures in the tree diagrams of Fig. 5, which presents the

adult modal words in the left column and the corresponding child modal words
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in the right column. The modal words for sets of pictures are shown in boxes

Insert Fig. 5 here

at the nodes of the trees. We were gratified to discover that adults do

by and large give as modal words for categories (i.e., for sets of four

pictures) our reference words. That is, for the four pictures of apples the

AMW is 'apples'; for the four pictures of fruits the AMW is 'fruit(s)'; for

the four pictures of foods the AMW is 'food(s)', etc. There were only four cases

out of 26 possible where the actual AMW for a class name was different from our

reference words. These were (1) 'transportation' for 'vehicles', (2) 'monkeys'

for 'chimpanzees', (3) 'animals' for 'mammals' and (4) for our reference word

'coins', 'coins' and 'money' were given equally often by adults. In all other cases

adults gave our reference words as adult modal words. What this means is that

adults clearly gave class names at different levels of generality for each

hierarchy, the level of generality being determined by the set of pictures

being classified.

Examination of the child modal words for categories reveals that

children do not produce as many different correct class names for a given

domain. Consider the plant hierarchy (III), for it reveals a pattern that

is most typical. The CMW for four different kinds of flowers is 'flowers'

which is also the AMW for four different kinds of flowers. However, for four

roses the CMW is 'flowers' whereas for adults the AMW is 'roses'. Children

generally cannot give the more differentiated class name even though they can

recognize the pictures of roses as being 'flowers'. Moreover, the childs most

frequent response when shown the poster with pictures of a tree, a rose, a .

rubber plant and a cactus (in response to th question "What are they all?")

is "I don't know.", whereas for adults the AMW is 'plants'. This suggests that



Fig. 5

Trees showing adult modal words and child modal words
for each individual picture and for each set of
pictures used in experiment 1.

NOTE!

A)M- adult modal word
01410 child modal word

indicates that no response ("don't know") was the modal response

1:::;;1 indicates that there were two names given equally
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of the:three nested category labels 'roses', 'flowers', and 'Plante, ohildien

first are able to produce the intermediate term 'flowers' in a context that

requires this term, and only later can produce tho ,Wore differentiated term 'roses'

and the more general term 'plants'. The pattern is the same for the transportation

hierarchy, and the two animal hierarchies. With respect to the transportation

hierarchy the AMW's for four VW's, four cars, and four different means

of transportation are 1Volkswagonsl, 'cars', and 'transportation' respectively,

whereas the CMW's are scars', 'cars', and 'don't know'. With respect to the

animal hierarchies the AMW's are 'collies', 'dogs', and 'animals', whereas for

children the corresponding CMW's are 'dogs', 'dogs', and 'don't know', and

where the AMW's are 'sharks', 'fish', and 'animals', the corresponding CHW's

are 'fish', 'fish', and 'don't knovi. Thus it appears that most children can

produce the word 'doges in a context that requires it before 'collies* or

'animals' and 'fish' before 'sharks' or 'animals'. For these sets of nested

category labels there is neither a specific to general progression nor a

general to specific progression but rather children usually begin by learning

an intermediate term and beyond that learn both more specialized terms and

more general terms. This is not always the case in our hierarchies of course. For

example, children appear to be able to produce the term 'apples' before 'fruit'

or 'food' but, even though in this hierarchy children do seem to start at the

most specific level with respect to the terms we were testing for, it is none-

theless safe to assume that had our lowest level been 'Deliciousappless vor

'Mackintosh apples', children would not have been able to produce names at that

level of specificity.

These trends are revealed perhaps more clearly in the left-hand column of

Fig. 6 which shows the percent of children who give the adult modal word for

Insert Fig. 6 here



Fig. 6

Percent of children who give the adult modal word (left)
and any correct response (right) for each concept for each
hierarchy studied in the first order of acquisition experiment.
Frequency of occurrence of each word according to Rinsland (1945)
is also shown in Fig. 6.

NOnks

F(R)w frequency of occurrence
AWN adult modal word
7.AAWse percent of children who
%44Trectw percent of children

according to Rinel4nd, Grade I

use the adult modal word
who give any correct name for category

(-0 indicates that there is no frequency count for that word in Rinsland,
Grade I; read as "0".
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each set of four pictures for each hierarchy studied in this experiment.

On the assumption that the percentage of children who can give the adult

modal words in a context that requires them is directly correlated with

the order of acquisition of those words in development, the left-hand

columns of Fig. 6 suggest that for the food hierarchy the order of

acquisition is 'apple' first, 'food' second and 'fruit' third; that for the

plant hierarchy the order is 'flower' first, 'plant' second and 'rose' third;

that for the transportation hierarchy the order is 'car' first, IVolkevagon'

second and 'transportation' third; that for the money hierarchy the order is

'money' first, 'dime' second and 'coin' third; that in the two animal hierarchies

the order is 'dog' first, 'animal' second and 'collie' third and 'fish' first,

'animal' second and 'shark' third; that for the living thing hierarchy the order

is 'animal' first, 'monkey' second and 'primate' and 'living thing' later; and that

for the people hierarchy the order is 'boy' first, 'children' second and 'people'

third. These orders aro obviously compatible with neither of the definitions of

conceptual complexity outlined in the introduction to this experiment, which

raises the question "What is a good predictor of these orderings?" ItAurts out

that a very good predictor is provided by the frequency of occurrence of these

words in child speech according to Rinsland (1945), Grade 1. To demonstrate the

power of frequency of occurrence according to Rinsland (1945) to predict

order of acquisition of category labels we have included the frequencies of,the

adult modal words in Pig. 6. For every hierarchy but one it can be seen that the

rank order of acquisition of these category labels is perfectly predicted by

the rank order of frequencies according to Rinsland (where Rinsland's data is

available). This one exception occurs in hierarchy VII where children do a little

better on 'fish' than on 'animal' whereas the frequency for 'animal' is slightly

higher than for 'fish', about which I shall have more to say later.
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We also analyzed the data for class names in a different way, briefly

referred to earlier. In this analysis we calculated the total percentage of

children who gave any correct response in our judgement when asked for a

class name for a set of four pictures. So, for example, 'rose', 'flower', and

'plant' were all counted as correct names for the four roses in this analysis;

1Volkswagons', 'cars', 'automobiles', 'vehicles', etc. were all counted as correct

for the four Volkswagons; 'means of transportation', 'vehicles', 'things you

ride en', etc. were all counted as correct for the four vehicles, and so on. The

results of this analysis are shown in the right-hand column of Fig. 6 which shows

a very different kind of pattern from the left-hand column. Children are

usually best at giving some appropriate class name for the lowest category in

a.hierarchy, next best for the next highest usually, and so on. This finding

reminds me very much of a major finding in my monograph (Anglin, 1970) that

children can see a similarity between two words such as 'boy' and 'girl' or

'boy' and 'horse' before they can see a similarity between two more dissimilar

words such as 'boy' and 'flower' or 'boy' and 'chair'. I argued that this was

evidence of a "concrete to abstract" progression. Although it is somewhat

tempting to describe the pattern of results here as reflecting a "concrete to

abstract" progression as well I do not pretend to know what is causing the

appearance of a concrete to abstract progression here or, to put it another way,

what the variable is that I am calling concreteness. One thing that does

probably vary as you go up a given hierarchy is the perceptual similarity

of the instances on a given poster, although we have not scaled these

pictures for perceptual similarity. That is to say, if we were to scale the

pictures for perceptual similarity we would probably find that adults would

rate the four roses as being more perceptually similar than the four flowers

which would be more perceptually similar than the four plants. Perhaps it is
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easier for children to name a category comprised of perceptually

homogeneous instances than to name one comprised of perceptually

dissimilar instances. Another dimension that does vary as you go up a

given hierarchy is the number of appropriate names that English provides

as possible responses to our demands for a class name. The terms 'collies',

'dogs', and 'animals' are all appropriate for four collies whereas 'collies'

is not appropriate for four different species of dogs and neither 'collies'

nor 'dogs' is appropriate for four different kinds of animals. At any rate,

whatever the reasons for this trend, we know that it does not mean that children

necessarily acquire specific terms invariably before more general terms as the

left-hand column in Fig. 6 indicates. There may be something which it is appropriate

to call a concrete to abstract progression in cognitive development, but

there is not a specific to general progression in vocabulary development.

A teat of the correlation between frequncy of occurrence according

to Rinsland and the percentage of children who are capable of giving the

adult modal word does not have to be restricted to a single hierarchy.

Whereas it would be difficult to order words from the different hierarchies

according to either definition of conceptual complexity, it is a simple

matter to order them according to frequency of occurrence. Table 3 presents

the adult modal words for each poster ordered according to their frequency

Insert Table 3 here

of occurrence in Rinsland (1945), Grade 1 (left-hand column). Table 3

also shows in the right-hand column the percentage of children who were

capable of giving the A}4. As Table 3 shows there is a very strong

positive relationship (although it is not perfect) between the frequency



Table 3

Table showing the frequency of occurrence according to
Rinsland (1945) of the adult modal word for each
category and the percent of children giving that adult
modal word in the first experiment

NOTE:

P(R)18 frequency of occurrence according to Rinsland, Grade I,
.... indicates that there is no frequency count for that word

in Rinsland, Grade I; read as "0".

V
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of occurrence of the word according to Rinsland and the percentage of

children who can produce it in an obligatory context. The rank order

correlation coefficient between the frequency of occurrence according to

Rinsland of the AMW and the percentage of children who can produce it is

.95 (P <401),

Experiment 2

What worried us most about experiment 1 was the possible objection

that the test of the child's ability to produce category labels was not

equally fair across concepts. Eleanor Heider (1973, 1973) has recently

argued convincingly that the various instances of a concept are not all

equally good as instances of that concept. Rather she argues that concepts

have "internal structure" by which she means that categories are made up

of a "core meaning" which consists of the beet examples of the category

and these are "surrounded by other category members of decreasing similarity

to that core meaning. Thus, instances of a concept vary along a dimension

she calls centrality, with the best instances being very central and the

worst instances being very peripheral. She has found that adult subjects

find it a meaningful task to rate instances according to their degree of

centrality to a given concept and that they tend to agree in their judgements of

centrality. For example, adults tend to agree that a 'robin' and a 'sparrow'

are central instances of the concept 'bird', whereas 'chicken" and 'ducks-

are peripheral. Moreover, in another study (see #4 The Determinants of

Underentension Errors) we have found that adult judgements of the centrality

of pictures to categories is a good predictor of the likelihood that the

child will make an underextension error, that is, not include an instance

in a concept. Specifically, children will often not include in their concept
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an instance which adults do include but which they rate as being

peripheral. In fact, the centrality-peripherality dimension proves to be

much more predictive of underextension errors than a ftmiliarity-unfamiliarity

dimension. So, for example, children will count as instances of the concept

'animal' either a picture of a dog (familiar-central) or of an aardvark

(unfamiliar-central) but will often not include a butterfly (familiar-peripheral)

or a crustacean (unfamiliar-peripheral). This suggests that a fair test

of the order of acquisition of category labels done in the style of

experiment 1 would involve sets of pictures which were equally central

to the concepts being tested. That is to say, if we are interested in the

order of acquisition of the category labels 'collie', 'dog', and 'animal',

the instances (i.e., pictures) of collies should be equally central to

the concept 'collie' as the pictures of dogs are to 'dog' and the pictures

of animals are to 'animal'. We had noticed in experiment 1 that children

were more likely to give the response 'animal' to four mammals (66.7%) than

to four animals which included a bird, fish, an insect, and a chimpanzee (SOX).

This finding is consistent with the idea that children are better able to

produce a given category label when the instances are central to that

Category than when they are peripheral.

To get an estimate of the extent to rhich the sets of pictures used in

experiment 1 varied in terms of their centrality to the concepts being

tested we had adult judges rate each picture in each set to the category

that that set was intended to test. The results are shown in Table 4 which

Insert Table 4 here

presents the average adult centrality ratings for each picture used in



Table 4

Adult centrality ratings for each
picture used in the first experiment
on order of acquisition of category
labels.



Table 4

SCALE 1PERtiNGRAL / r 2 1314151617 1 CENTRAL I
USED: extremely very quate. taacitilte very extremely

?Alr6Okyi APPLE FRU IT FOOD
Pic-11025 RAT! NG :1 P1CTI4IZE RA-TING PICTURE-

apple,
applez
apple3
app )e4

6 . 5
6.
e . 5
6.7

6.6

lemon
ptileapple,
apple
banana

6.2
6,6
6.7
6.7

6,55

appie
lettuce
walnut
bread

RATING

&di
4.6
6.7

5,78
ROSE PLowER.. PLANT

rose, 6.5
rose
rose, 6).7

r°X4 6.5
6.56

daisy
rose

camatuin
tulip

6.7
6.7
6.1
6.4

6,63

tree
rose

rubber flat*
Cactus

X

4.6
5, 7
6.q
6.3

5.93
VOLKSiJAGGN

6.q
7a0
6.7
6.9

6.S8

CAR-
model T Ford
Cadillac
VW

Tao uar Xg6

VEHICLE
5,8
647
6, 5
6.2

X .30
COIN

bicycle
vw
airplane
train

6,1
6.5
5.c1
6.0

6.13
MONEY

&rile ,

chimez
dime.;
dime,

6,9

6.7
6.q

.80

quark.-
d

fc,k4,1

peA

tg1
6.7
6.49

G.70

giv.r4ce
$5
diine

l bill
5..6 8

6

6. L5

COLLIE DOG

6.5 bulldog 6.5
GM OerrranSbephtf 6
6.6 collie 6.6
6,G Poodle 5.7

7 6.466,70

AN I mAL
leopard 6.6
collie 6,7

4.8
duck 5, 0

= 5.83



ALE
SED:

Table 4 (cont'd)

PER INEIZA I 2 3 ; 4 I 5 7 Carrizto.-

egtremety very Quilt Ems- quite very extremely
EWE

EV-&-5Ti S 1-1 AR K RS 1+ AN (MAL

.

4

CTUR E RAZING lc R. F-A-TiN6 Piau2E RAilik/6
shark,
sharks
Shark3
Shark,q.

X

7 ,0
-7,0
6,7
big

6.90

go 161.0 Sh

swo rcifis
baS5 '
shark

in

X=

6,6
5.8
6,7
56

6.23

rhinoterDS
shark
bear
-turtle

7=

6,3
4.8
61/
4.1

F.62?

rCUIp 1p.Ap

PICTURC-

ZES

RAT1K6

j PRI MATE MAL ANN IMA- LtVIN. f We
PICTURE RA11t46 Fleet RANG Plaue6 R111M6 .13104RE RAING

chimp,
chimpz

chimP3
jilmPat

3C =

6,5
6,2.
5 . 3
5.7

5.93

monkey

cinimp
man

ouranjutr

7=

(a.7
6.9
6.
67.8

6.75.

)(alarm
day

cii it np

elephant.

7J

6,10

6,4
6.7
eS
6,55

bled

ft511
insect.

chimp

71

6, 1

4.4-
3,8
6,6

503

Chimp

flower

Seagull

3-o.

b,&
5' .0

6.5

6.13

Boy .1 C H-) LD
....,

PERSON
PICTURE RAT N6 PICTLieE RATING PICTURE

.1

RATING I

boy,
boy
boy

kcY't

% =

G, 9
6 8
6,9
6. 9

6, 88

0 ii--1

boy
Ir.!

. boy

-5-(=-

G IS
6.7
6.9
6. 8

bieo

girl
' woman

man
boy.

77-1

6 .0
6.3
6.9
6,r

6.33

.
.



experiment 1 to the category being tested. As Table 4 suggests there

was, in fact, a weak but discernible tendency for the centrality ratings

for pictures to decrease with increasing level in a hierarchy. For example,

the four foods (an apple, lettuce, a walnut, and bread) received an avercge

centrality rating of only 5.78 to 'food' whereas the four apples received an average

centrality rating of 6.6 to 'apple' and the four fruits received an average

centrality rating of 6.55 to 'fruit'. Similarly, the four plants (a tree, a

rose, a rubber plant, and a cactus) received an average centrality rating of only

5,93 to 'plant' whereas the four roses received an average centrality rating

of 6.58 to 'rose' and the four flowers received an average centrality rating

of 6.63 to 'flower'. To take a third example, the four animals (leopard, collie,

frog, and duck) received an average centrality rating of only 5.83 to the

category lanim411 whereas the four collies received an average centrality

rating of 6.70 to 'collie' and the four dogs received an average centrality

rating of 6.48 to 'dog'. While these differences are not large they were

enough to make us wonder if children might not have been able to do better

on the more general terms if we had conducted a fairer test with instances

of each category being equally central to their categories. Therefore,

we decided to conduct a second study on the order of acquisition of category

labels but this time making the test as fair as possible by seeing to it

that the instances of each concept being tested were equally central to

their respective concepts.

Method

We chose three representative hierarchies of concepts from experiment 1

to test again. Specifically these were:

I. animal II. plant III. food
dog flower fruit
collie rose apple
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We collected a picture pool of approximately 265 pictures of objects which

were instances of these nine concepts. From these we selected 146 pictures

which we thought were clear and useful for our purposes. We then asked ten

adult judges (five males and five females; ages 18-28; seven students at

Harvard and three working in Cambridge) to rate the pictures according to

how central they were to the nine concepts under study. They were given

an instruction sheet explaining what was meant by centrality and how to use

a seven-point scale. Then they were asked to rate the 146 pictures according

to how central the objects depicted were to our nine reference concepts,

Specifically they were asked to rate 12 pictures of collies according to how central

these were to the concept 'collie'; 18 dogs to 'dog'; 24 animals to 'animal';

8 roses to 'rose'; 18 flowers to 'flower'; 18 plants to 'plant': 12 apples to 'apple';

13 fruits to 'fruit'; and 23 foods to 'food'. If they did not consider the object

in a picture to be an instance of the concept in question they were asked to

indicate this by putting an "X" on their response sheet rather than choosing

a number from the seven-point scale. (This was to check to see that all of the

pictures were, in fact, considered to be instances by adults.) The pictures

were rated by concept with a separate rating sheet for each concept which included

the seven-point rating scale at the top of each sheet. The session lasted

about one-half hour and subjects found it a meaningful task and were eager to

discuss its implications.

Adult ratings were then averaged for each picture. From the'146 pictures we

then chose 27 (three for each of the nine concepts) such that within any

given hierarchy the average centrality ratings for each set of three pictures

were exactly equal. We also tried to choose pictures which would result in

a high average centrality rating and with as little variability around the

mean centrality as possible. Moreover, we tried to make the average centrality
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ratings across hierarchies as close as possible. Finally, for each of the

most general concepts in the three hierarchies we chose three pictures which

were rated by our adult judges as being peripheral to their respective concepts.

(We decided to include some peripheral sets in order to get a feeling for the

strength of the central peripheral effect.) Thus, we had selected a total of

36 pictures which we proceeded to mount on posters with three pictures per

poster. The result was a total of 12 posters, three for each of our three

reference hierarchies with pictures being high and equal in centrality and

three containing peripheral instances of the categories 'animal', 'plant',

and 'food'.

Table 5 shows the average adult centrality ratings for each picture to

Insert Table 5 here

each category and the average centrality ratings for all pictures on

single poster for the stimuli used in the second experiment on order of

acquisition of category labels. The following 12 pages show Xeroxes of

the posters themselves.

Insert Pictures here

*14 In the actual experiment there were two groups of subjects. First,

there was a group of 20 children (9 females and 11 males) from the

Living and Learning School in Woburn, Massachusetts. Their ages ranged

from two years to five years. The children were all from a middle-class

background, and all of them watched some T.V and some Sesame Street

in particular. The children were tested in a private staff room at the

school. The second group of subjects were ten adults (six females and four
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males), nine of whom were Harvard students and one of whom was a non-working

woman.

The procedure was the same as for experiment 1. E began by explaining

to S what would take place in the experiment, then turned on a tape recorder

and began the session. The subject was shown three posters from experiment 1

(from the,boy-child-person hierarchy) which were uoad again as a demmatration

and for which they were helped if they had trouble. Then they were shown

the 12 test posters in a different random order for each subject. Vor each

poster the subject was asked to name each object in the three pictures and then

to give a class name for all three pictures on a given poster. In order to elicit

individual names for each picture E would point to each in turn and ask "What

is this?". In order to elicit class names, after the child had attempted to name

each picture, E would ask him "What are they all?". Except for the posters

corresponding to the lowest level in each hierarchy, if a subject gave a name

for a given picture of an object which was not spedific enough to

differentiate it from the other objects (e.g., 'dog' for each of the three dogs),

then he was encouraged to give a more specific name if he could. Children

in particular were praised for giving a name but were asked if they could

think of "another name", a "special name", a "different name", etc. Also, if

a subject gave a class name for a set of pictures which was more general than

our reference word (e.g., 'dog' rather than 'collie' for three collies), he was

again asked for a more differentiated name for all of the objects. Children

seemed to enjoy the session which usually lasted about half an hour and they

were given lollipops and little toys as rewards. Adult subjects took about

ten minutes at the task and were paid for their services.
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Results

In discussing the results of this experiment I would like to focus

on the nine posters which contained pictures equated for centrality.

Suffice it to say here that with respect to the postern containing peripheral

instances children were not as good at giving a class name for these as

they were for posters containing central instances, although the differences

were not as great as anticipated. Specifically, 30% of the children

gave the class name 'animals' for the three peripheral animals whereas

507. of the same children gave the class name 'animals' for the three

central animals; 10% gave the class name 'plants' for the three peripheral

plants whereas 157. gave the class name 'plants' for the three central

plants; and 307. gave the class name 'food' for the three peripheral foods

whereas 40% gave the class name 'food' for the three central foods. We

suspect that these differences would have been larger had we used instances

such that the differences between the peripherality and centrality of the

instances were greater than they were (It is worth noting that the central-

peripheral variable was least effective in the case of plants and, in fact, the

difference between the average adult ratings for the "central" plants C5.4

and that for the "peripheral" plants [4.20) was Smallest in this case.)

For each of the pictures on the nine "central" posters and for

each of these sets of three pictures we calculated the adult modal

word and the child modal word in exactly the same way as we had in

experiment 1. Fig. 7 presents tree diagrams showing the adult modal

Insert Fig. 7 here

words (left column) and the child modal words (right column) for each



1/1

Fig.?

Trees showing adult nodal words and child modal words
for each individual picture and for each set of pictures
used in experiment 2.

NOTE:

ANk. adult modal word
CMWIll child modal word

indicates that no response ("don't know") was the modal response

indicates that there were two names given equally
1,><
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individual picture and for each set of pictures used in experiment 2

(except for the peripherals). With respect to the individual pictures,

just as was the case in experiment 1, whenever there is a difference the

AMW is always a more differentiated term than the CMW. So, for example,

the AMW for a picture of a collie is 'collie' whereas the CMW is 'doe;

the AMW for a picture of a Siberian Husky is 'husky' whereas the CMW is

'doe; the AMW for a picture of a rose is 'rose' whereas the QM for that

picture is 'flower'; the A}1W for a picture of a steak is 'steak' whereas

the corresponding CMW is 'meat', etc.

With respect to class names (i.e., for sets of three pictures) it

can be seen that the adult modal words correspond exactly to our reference

words. That is the AMW for three collies is 'collies'; for three dogs

is 'dogs'; for three animals is 'animals'; for three roses is 'roses'; for

three flowers is 'flowers'; for three plants is 'plants'; for three apples

is 'apples'; for three fruits is 'fruits'; and for three foods is 'foods'.

The CMW for class names follows roughly the same pattern as for experiment 1

but these children seem to be a little more advanced -- in particular, they

are better in this experiment at producing two of the general terms 'animals'

and 'foods'. Still, it can be seen that children do not have command of

the variety of class names at different levels of generality for a given'

domain that adults do. Three collies for children are all 'dogs' rather

than the more specific 'collies'; the three roses are all 'flowers' for children

rather than the more discriminating 'roses'; the three fruits are all 'foods'

or 'don't know' for children rather than the more discriminating 'fruits'. It is

interesting that the child modal word for the three plants is 'flowers' (vs.

'plants' for adults). In this study and in others we have found that the

child's tendency to overgeneralize the word 'flower' (to other kinds of plants)
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is more striking than for any other concept we have investigated. (See, for

example, #3 On the Extension of the Child's First Terms of Reference.) This

also usually involves undergeneralization of the concept 'plant'.

Fig. $ shows the percentage of children who give the adult modal

Insert Fig. 8 here

word in the left-hand column and any correct response in the right-hand

column for each concept for each hierarchy studied in the second order

of acquisition experiment. This analysis has been done in the same way as it

was foi the first experiment (see Fig. 6) and the trends are the same as well.

Consider the left-hand column. Again, on the assumption that the percentage

of children who can give the adult modal words in a context that requires thei

is directly correlated with the order of acquisition of those words in development,

the left-hand column of Fig. 8 suggests that for the animal hierarchy the order of

acquisition is 'dog' first, 'animal' second and Italie' third, that for the

plant hierarchy the order is 'flower' first, 'plant' second and 'rose' third,

and that for the food hierarchy the order is 'apple' first, 'food' second and

'fruit' third. These are exactly the same orderings that emerged from the

first experiment and again, therefore, each ordering is predicted by the rank

order of the frequency of occurrence of the adult modal word in Rineland (1945),

Grade 1, as the arrows on the left in Fig. 8 indicate.

Fig. 8 also shows in the right-hand column that when the data are analyzed

in terms of the ability of the child to give any appropriate superordinate

response for a set of three pictures (rather than just the AMW) children

generally do best at giving some appropriate class name for the lowest level

in the hierarchy and do less well on the higher levels (ignoring ties).



Fig. 8

Percent of children who give the adult modal word. (lett)
and any correct responsa (right) for each concept for
each hierarchy studied in the second order of acquisition
experiment. Frequency of occurrence of each word according
to Rinsland (1945) is also shown in Fig. 8.

NOTE:

F(R) frequency of occurrence according to Rinsland, Grade I
A161 adult modal word
%ANW 1. percent of children who use the adult modal word
%CORRECT is percent of children who give any correct name

for category

(---) indicates that there is no frequency count for that
word in Rinsland, Grade I; read as "0".
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One thing that worried us about this experiment is that when asked

to name the individual pictures children were sometimes unable to in certain

cases and gave incorrect responses which were inconsistent with the class

name that we were testing. This was most notable in the case of two of

our food pictures, specifically the picture of a steak and the picture

of bread. The pictures were quite unambiguous to our adult subjects but

were ambiguous for a few of our children. One child, for example, called

the picture of a steak a 'rock' and one child caned the picture of

bread a 'shell'. If the child really saw the picture of a steak as a

trk.,k1 then one could argue that this child could not be expected to give

the class name 'food' for pictures of the steak, bread and corn, since a

rock is not a kind of food. For this reason we reanalyzed the data calculating

the percent of children who gave the adult modal word based only on children

who gave responses to the individual pictures which were consistent with

(i.e., instances of) the category word. We were not sure whether we should count

the response 'don't know' as consistent or inconsistent with the category

word so we did the a.alysis both ways, in one case counting 'don't know' as

consistent with tL1 lategory word and in the other case counting 'don't know'

as inconsistent. Ts .3 6 shows the percentage of children giving the

adult modal word for each concept for each of the three hierarchies studied

Insert Table 6 here

in the second experiment according to these two methods of analysis (Method 2

and Method 3) and also, for comparison, for the straightforward method (Method 1)

reported in Fig. e. Table 6 also shows the results of these three methods of

analysis for thus three hierarchies based on data from experiment 1. As Table 6

shows, the rank order of the percentage of children who can give the AMW for the



Table 6

Table showing the percentage of children giving the
adult modal word for each concept for each hierarchy
studied in experiment 2 according to three different
methods of analysis. Results of the same three methods
of analysis for these three hierarchies are also shown
based on the data from experiment 1.

NOTE:

F(R)- frequency of occurrence according to Rinsland, Grade I
A)M adult modal word

UWE, percent of children who use the adult modal word,
computed by three methods:

method 1: total number of children who give the
adult modal word divided by the total
number of children;

method 2: total number of children who give the adult
modal word divided by the total number of
children who gave 3 (experiment 2) or 4 (exper-
iment 1) names for the individual pictures which
were consistent with the category word, when
"dodt know" is considered consistent, and a
child's data was deleted if he gave any
inconsistent response for any of the individual
pictures;

method 3: total number of children who give the adult
modal word divided by the total number of
children who gave 3 (experiment 2) or 4 (exper-
iment 1) names for the individual pictures which
were consistent with the category word, when
"don't know" is considered inconsistent, and a
child's data was deleted if he gave any
inconsistent response for any of the individual
pictures.

("=") indicates that there is no frequency count for that word
in Rinsland, Grade I; read as "0".
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three concepts within a given hierarchy is the same for all three methods of

analysis and is predicted by the rank order of frequency of occurrence of

the words in Rinsland (1945), Grade 1. The only cane for which there is

a slight discrepancy is for the food hierarchy where method 3 in experiment 1

results in equal percentages of children giving the AMW's 'food' and 'fruit'

whereas in the other five cases the percentage of children giving 'food' is

higher than the percentage giving 'fruit'.

Since we had approximately equated for the average centrality

of instances to the concepts being tested not only within but also

across hierarchies we decided to see how good a predictor frequency of

occurrence according to Rinsland (1945) was for the percentage of children

capable of giving each of the nine concepts. Table 7 shows the nine words

Insert Table 7 here

ordered according to frequency of occurrence in Rinsland (the left column)

and the percentage of children capable of producing those words in a

context that requires them according to the three methods of analysis.

As Table 7 shows, the percentage of children capable of giving the word is

a perfectly decreasing monotonic function of the frequency of occurrence

of that word for methods 1 and 2, and only one point is out of line for

method 3. This means that for methods 1 and 2 the rank order correlation'

coefficient between frequency of occurrence of the word in Rinsland and

the percentage of children capable of producing those words is equal to 1.00.

Since frequency of occurrence was proving to be a good predictor

of the percentage of children capable of giving the adult modal word in

both experiments 1 and 2, we decided to calculate correlation coefficients

for both experiments for both the individual pictures data and for the



Table 7

Table showing relationship between frequency of occurrence of
words according to Rinsland (1945) and percentage of children
and adults who produce those words in a context that requires
them. Data from experiment 2.

Naas

F(R) frequency of occurrence according to Rinsland, Grade I
AMW adult modal word
Vo percent of adults who gave the adult modal word

UMW(children) percent of children who gave the adult modal word,
computed by three methods:

method 1: total number of children who give the
adult modal word divided by the total
number of children;

method 2: total number of children who give the
adult modal word divided b5r.the total
number of children who gave 3 names for the
individual pictures which were consistent
with the category word, when "don't know"
is considered consistent, and a child's
data was deleted if he gave any inconsistent
response for any of the individual pictures;

method 3: total number of children who give the
adult modal word divided by the total number
of children who gave 3 names for the
individual pictures which were consistent
with the category word, when "don't know"
is considered inconsistent, and a child's
data was deleted if he gave any inconsistent
response for any of the individual pictures..

(--) indicates that there is no frequency count for that word in
Rinsland, Grade I; read as "0".
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29.

category data between the percentage of children giving an adult modal

word and the frequency of occurrence of that word based on six different

measures of frequency of occurrence. Specifically, the measures of

frequency of occurrence were taken from Rinsland (1945), Grade 1; Rinsland,

Grade 2; Thorndike and Lorge (1944), General Count; Thorndike and Lorge,

Juvenile Count; Kucera and Francis (1967) and Howes (1966). I will not

trouble the reader with the fine details, of which there were many, of how

we calculated the correlation coefficients. Table 8 shows the raw and rank

order correlation coefficients between the frequency of occurrence of

Insert Table 8 here

the AMR for each of these measures and the percentage of children vhd give

the AMW. For experiment I all of the correlations are significant for

Rinsland Grades 1 and 2 and for Thorndike and Lorge (General and Juvenile

Counts). The'correlations for Howes and Kucera and Francis are not as

strong but all are positive and half of them are significant. For experiment 2

Rinsland (Grades 1 and 2) is clearly the best predictor of the order of

acquisition of category labels.

Discussion

There is neither a unidirectional specific to general progrission

in vocabulary development nor a unidirectional general to specific

progression. Rather, the child usually first learns words which categorize

a given domain at some intermediate level of generality and only later

learns more specific terms and more general terms. Thus, vocabulary

development is characterized by the trends of differentiation and hierarchic



Table 8

Table showing raw and rank order correlations between
the percentage of children giving an adult modal word
and the frequency of occurrence of that word. Correlation
coefficients were computed for the two experiments for
category data and individual pictures data for 6 different
measures of frequency of occurrence.
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integration which miry be processes of cognitive development more generally

(cf. '.:erner, 1948).

This means that neither of the definitions of conceptual complexity

in terms of intension or of extension outlined in the introduction is

a good predictor of the order of acquisition of category labels. This may,

of course, mean that those definitions of conceptual complexity were

misguided and there is still the possibility that some alternative

definition of conceptual complexity, possibly one that acknowledges the

existence of "natural kinds", is predictive.

What does appear to be a good predictor of the order of acquisition

of category labels is frequency of occurrence, in general, and frequency of

occurrence in child speech, in particular (e.g., according to Rinsland

[1901). It may strike the reader as not especially surprising that the words

used most often by another generation of children are, in fact, the words

learned first by children today, but it is not tautologous and the

realization that frequency of occurrence is predictive may provide clues

as to the determinants of the order of acquisition of category labels.

Frequency of occurrence emerges as a predictor of the order of acquisition

of vocabulary not only in the studies reported here but in others as well.

(See, for example, #2 The Naming Practices of Mothers and #3 On the Extension

of the Child's First Terms of Reference.) In another study in which we asked.

children to define words and to "tell us everything that they could" about the

words, we found that children could generate more predicates for more

frequently occurring words. Frequency of occurrence is also correlated with

the difficulty of vocabulary items on the Stanford-Binet Intelligence Scale

(rerman and Merrill, 1960). Table 9 shows raw and rank order correlation

Insert Table 9 here



Table 9

Table showing correlations between frequency of occumence and difficulty
of vocabulary item on the Stanford Binet. Correlation ecotticiets (rat?
and ranked) are shown for all 45 words on the Stanford Binet and for
the 21 names of objects. The results for three different measures of
frequency are shown.
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coefficients between the difficulty of vocabulary items on the Stanford-

Binet and the frequency of occurrence of those items according to Rinsland

(1945), Thorndike and Lorge (1944), and Kucera and Francis (1967).

To argue that there is a high correlation between frequency of

occurrence of words in child Speech and the order of acquisition of those

words is not, of course, equivalent to explaining the order of acquisition

of those words. For one thing, we lack a clear understanding of exactly why

some words are more frequently occurring than others. Nonetheless, ident-

ification of frequency of occurrence as a predictor of order of acquisition

gives us a clear hypothesis as to which words are the first verbal concepts

acquired by children and which words are acquired only later. Specifically,

according to this hypothesis the first n category labels to be acquired

by children are the n most frequently occurring words in Rinsland (1945).

Is it not possible that by examining these first n words we can make some

progress toward discerning the origins of the child's first verbal concepts?

As a first step in this direction we took from Rinsland (1945), Grade 1

the 275 most frequently occurring names of objects and sorted them into

semantic categories on the basis of similarity of meaning (cf. Miller, 1967, 1969).

Elizabeth Smith and I took turns sorting these words into semantic categOries

until we finally agreed on a single classification scheme. For comparison

we also sorted the 275 most frequently occurring words in the Thorndike and

Lorge (1944) General Count and the 275 most frequently occurring words in

Howes (1966). The results are shown in Table 10.

Insert Table 10 here

As it turned out, the words from the three frequency of occurrence tables
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Table shoving the 275 most frequently occurring names of objects in
Rinsland, Thorndike and Lorge, and Howes. The words have
beescategorized by two adult judges t into 22 semantic categories.
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fell into 22 semantic categories although there were a few words

from each table which were "difficult to categorize" (023). These categories

we have labeled 'animals', 'people', 'food', 'toys, games, and sports',

'body parts', 'clothing', 'furniture, parts of the house', 'elements', 'buildings,

places of occupation', 'geographic terms', 'tools', 'vehicles', 'vegetation',

'terms of quantity', 'currency', 'school items', 'written communication',

'kitchenware', 'media for ttavell, 'media for communication, amusement',

general terms' and 'weapons'. Table 10 shows that there are words from

Rinsland which fall into each of these categories except 'weapons'. The

majority of the words (i.e., more than 60%) from Rinsland fall into the

seven categories 'animals' (36), 'people'(35), 'food' (27), 'toys, games,

and sports' (24), 'body parts' (16), 'clothing' (15), 'furniture and home

parts' (15). These categories accord well with classification of the nouns

in the child's early spontaneous vocabulary (see, for example, Nelson, 1973,

pp. 29-34). The fact that there are so many words in certain domains (e.g.,

'animals', 'people', 'food', etc.) suggests that for these domains children

very early learn a Great number of words for classifying them and are not

restricted to just a few terms.

A lot of the most frequently occurring words in child speech are the

same as the most frequently occurring words taken from the adult counts.

As noted earlier, there are words from each list which fall into each of

the 22 semantic domains except for one. Another point of similarity across

lists is that within these domains the list for children is just as likely

to include a class name for that domain (e.g., 'animal', 'food', 'money',

'plant', 'clothes', 'place', .'building', 'game') as are the lists

for adults. Nonetheless, there are differences and these may be

instructive. For example, the list for children contains many more words
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in certain domains (e.g., animals -- 36 for children, 7 and 5 for adults;

toys.-- 24 for children, 3 and 8 for adults) than do the lists for adults.

On the other hand, the list for children contains far fewer terms for other

domains than the lists for adults (e.g., geographic terms -- only 10 for

children vs. 40 and 43 for adults; buildings -- only 11 for children vs.

15 and 28 for adults; general terms -- only 2 for children vs. 8 and 8 for

adults). The distribution of words in the 'people' category is especially

interesting. The list for children includes more kin terms (16) than the lists

for adults ( 10 and 12). Notably lacking among the kin terms in the child's

list, however, but present in both lists for adults are the terms 'wife' and

/husband'. Apart from kin terms other kinds of terms for people (non-kin.

descriptions, occupations, groups, and proper names) are more frequent in

the lists for adults than the list for children.

Intuitively as a first approximation both the distribution of the most

frequently occurring words in the list for children and the differences between

this list and the lists for adults suggest that the most frequently occurring

words for children are ones which are likely to be important to them in their

day-to-day commerce with the world. Many of the categories which include the

greatest number of terms for the children's list cover basic activities which

are presumably important to the child in his early years (e.g., social interaction

[people eating [food , play[toya , etc.). Moreover, it seems reasonable that

since children do not normally work for a living, or travel as much as adults

that they would not have as many occupational terms or geographic terms.

Thus, the distribution of words in the child's list, by and large, seems to be

consistent with the notion that these words denote objects that serve important

functions in the child's life. Not all of these terms, of course, fit neatly
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into an interpretation of function or usefulness. Particularly, it is

unclear why there are so many animal terms for children according to

this interpretation. But as a rough characterization it would seem fair

to say that a large number of the most frequently occurring names of objects

according to Rinsland (1945) are words which denote objects which are

likely to be important to the child in his daily activities. If our

hypothesis is correct, that the most frequently occurring words in

Rinsland are, in fact, the child's first category labels, then it would

appear that the child first learns terms fox objects that are useful to

him and important to him which, after all, is not that startling.
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2. The Naming Practices of Mothers (J. Anjlin)*

When we use a name to refer to an object whether consciously or

inadvertently we place that object in a category or class of objects

which share the same category label. The word 'dog' refers to collies,

terriers, poodles and several other species of dogs just as the word

'flower' refers to roses, tulips, carnations and several other kinds

of flowers. A given object can be named in several different ways and

each name serves to classify it at a certain level of generality. This

particular Jog Wight be called 'Lassie", a 'collie', a 'dog', emammalllan sanimall,

a 'being', an 'object', or an 'entity'. The name 'Lassie' is very specific

and like all proper names focuses on the uniqueness of the object being

named. It is a generic term only in that it applies to the same object ever

transformations in space and time. It singles out a particular being

and distinguishes it from all of the other objects in the world. 'Collie'

is a relatively specific or concrete name which applies to and groups

together the members of a certain breed of dogs and distinguishes these

from other breeds such as pointers, spaniels and poodles. 'Dog' is

a more general name which groups the sevoral breeds of dogs and distinguishes

them from other kinds of animals such as cats, cows, horses and men. The

name 'animal' groups this dog together with a great variety of living things

such as cats, men, birds, fish and insects and distinguishes it from

other forms of life such as trees, flowers, and shrubs as well as from

the inanimate things of the world. The word 'being' serves to group it

with all living things and to distinguish it from inanimate matter. The word

'object' serves to group it with the other things in a physical world

and to distinguish it from the concepts of a mental world such as 'idea' and

*I am grateful to Ruth Berger and to Kay Tolbert for helping to collect

the data for these experiments.
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'truth' which can neither be pointed to nor touched.

Of the indefinitely large number of ways we could group this object

with other objects in the world only a very few of the possibilities are

sanctified with a name in English. In day to day discourse the terms

'Lassie', 'collie', 'dog' and possibly 'animal' are the terms used to denote

this particular object. 'Mammal' is a term which is usually used in an

academic environment, and 'being' and 'entity' are terms which are usually

reserved for the philosopher.

Other things being equal an adult will often name an object as

specifically or "concretely" as possible, presumably because a specific

tcrm conveys more information. If you tell me that a 'collie' bit you or

a 'dog' bit you I know more than if you tell me that an 'animal' bit you

or an 'entity' bit you. In a previous study (See #1 The Order of Acquisition

Labels) adults when asked to name pictures of objects usually gave very

specific names such as 'rose', 'Volkswagon' and 'collie'. Children,

however, when asked to name the same pictures usually gave somewhat more

general and less discriminating responses such as 'flower', 'car' and

'dog'. It seems reasonable that often children will learn the names of objects

from adults in general and at least in their early preschool years from

their mothers in particular. This speculation raises the question of why

it is that the child does not learn the specific names which adults seem

to use when they name objects. Is it possible that mothers tailqr their

naming practices for their children in a way which accords with the

character of the child's vocabulary?

Roger Brown in an exceptionally penetrating paper (1958b) has argued

that in fact parents will sometimes make an effort to take into account

the utilities of a child's life in transmitting vocabulary to them. One of

his examples is that some parents will, at first, call every sort of coin
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'money' for their children since the young child does not need to know

specific denominations of coins until he gets into the business of

buying and selling. Brown points to three factors which may be of importance

in determining the choice of a word by an adult for a child. The first

is the brevity principle by which he means that the parent will tend to

supply the child with shorter rather than longer words. The second is

the frequency principle by which he means that adults will tend to use

names which are commonly occurring. If frequently occurring words are

in fact the words which are most likely to be useful to the child as I

argued in another study (See #1 On the Order of Acquisition of Category

Labels), then it makes sense that a parent would be inclined to provide the

child with words which are relatively frequently occurring. For example,

an adult will probably label a spoon with the more frequently occurring term

'spoon' for the child rather than the less frequently occurring term

'silverware', since the child will find it useful to distinguish spoons

from knives and forks at the dinner table. There is of course a correlation

between frequency and brevity (Zipf's law, 1935). Words which are commonly

occurring tend to be short. Sometimes, however, the frequency-brevity

principle will not hold even for the names provided by adults for their

children. For example, an adult will tend to name an object 'pineapple'

rather than 'fruit', 'hammer' rather than 'tool', or 'grasshopper' rather

than 'insect', even though these terms are longer and less frequent. than.

the alternatives. That is to say, there is a tendency to use a more specific

or concrete term, presumably because the more specific term conveys more

information. While frequency and brevity are positively related, specificity

or concreteness is often negatively correlated with frequency and brevity.

For example, 'pineapple' is longer (has more syllables) and less frequent

(according to Thorndike and Lorge [1944j) than'fruit' or 'thing'.
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The purpose of the following two experiments was to see whether or not

mothers actually do tailor their choice of names of objects for their

children and whether they do sometimes name objects differently for their

children than for other adults. Frequency, brevity, and concreteness are

systematically pitted against one Another in every possible combination

in order to determine the relative contributions of these three factors

in determining the vocabulary supplied by adults to their children.

Method

Experiment 1: In the first experiment mothers named pictures of objects

both for their 2-year old children and for the experimenter. The pictures

had been placed in a loose-leaf binder, one per page, and the mothers were

asked to name the first picture, to turn the page, to name the next picture

and so on until she had named each of the pictures. She was to go through

this procedure twice, once naming the pictures for her child and once

naming them for the experimenter. As she named them for either her child

or the experimenter she was to be sure that the person for whom she was

naming them could see the pictures and was paying attention. Ten of the

mothers named the pictures first for the experimenter and then for their

children. The other 10 mothers named the pictures first for their children

and then for the experimenter.

There were 24 pictures in all. Xeroxes of the pictures are shown on the

next 24 pages. The pictures had been selected so that in the writer's

Insert Pictures here

judgement at least two names were appropriate for each picture. The

pair of names fell into 4 different types: (a) In the first the choice
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was between a specific, long, infrequent word vs. a general, short, frequent

word. (A. word was considered to be more specific than another if it was

subordinate to it; longer if it contained more syllables; less frequent

if it had a lower general frequency count according to Thorndike and

Lorge L1944)4 For example, 'collie' is specific, long, and infrequent

relative to 'dog' which is by comparison general, short, and frequent.

(b) In the second the choice was between a specific, short, and infrequent

word vs. a general, long, and frequent word -- for example 'mint' vs. 'candy'

or 'dime' vs. 'money'. 'Mint' is specific, short and infrequent relative

to 'candy' which is general, long, and frequent by comparison. (c) In the

third the choice was between a specific, short, frequent word vs. a

general, long, infrequent word -- for example, 'knife' vs. 'silverware'

or 'gun' vs. 'weapon'. (d) In the fourth set of word-pairs the choice was

between a specific, long, and frequent word vs. a general, short, and

infrequent word. It should be pointed out that these particular word-pairs

took a long time to think of since shortness and generality are both

usually signs of high frequency. Nonetheless, we did manage to come up

with five such word pairs -- for example, 'refrigeraiur' vv.. 'appliance' or

'elephant' vs. 'mammal'. These four categories of word pairs Exhaust the

possible combinations of the 3 variables under study.

Table 1 shows the vital statistics for the words being tested for in

the mother-naming experiments. In addition to showing whether a word in a

Insert Table 1 here

pair was relatively specific or general, the number of syllables in each

word, and the frequency count for each word according to Thorndike and

Lorge (1944), Table 1 also shows the frequency of each word according to



Table 1

Vital statistics for words being tested for in
the mother-naming study.

Legend:

Syllab. 1m Number of syllables
F(T-L) im Frequency of occurrence of word according to Thorndike

and Lorge (1944)
F(R) Frequency of occurrence of word according to Rinsland (1945)

S-G? Specific or General?
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(a) Specqlc Long Infrequent

S-G? *syllabi F(T-L) F(R)
6-Mr.- ,Z,M11

0 is neapple S 3
sandal S Z 5
pigeon S 2 34-
collie S 2 3

eArnation S 3 1 I

cAo,:eloupe S 3 I

typewriter S 3 /2. 3
hammer S 2 34 I5

0.0-asshopper S 3 14 5

:0 Specific Short Infirve4tAent

S-e? 4* Hat% F(r- R
mint S I /..q
dime S I II 33
ant S / 36 g
cat

mints
S
S

I

/
A
13

13 (QC,

G) Specific Shoe*. FrecNent

S-G? #Syllala Ftr-L F(R)
knife S

1 A 3,2 ii

ring S 1 AA , "'
table S 2 AA / 67

gun S I A 104
snake S 1 2 47

*Specific Long Frequent-

s-G? s 116. F(T-L F'R)
;leplant 5 3 36' 64
Sefrigerator 5 5 I / 3
automobile S 4 A 3,6'

ruler S 2 32. ci-

record 5 2. AA /

General silor-4. Fres:It-tent

S-45 *Mob, F(T -L) F(R
fruit
shoe

bird

dog

6
G

6
G

I

1

I

I

AA
AA

M
AA

5746
240
1 198

flower 6 2. AA '73
fruit 6 1 AA 67

machine 6 2. AA V/
tool 6 , I 40 5

insect G I 2 40 1

Gerie_r Long Free

S-G 11a b, F(T- L F(R
candy CI 2 32 20
mosey 6 2 AA /05*
insect 6 2. -40 1

animal 6 3 AA 3i.
candy(ies) 6 z 32 20 (l)

Genera( Long infreownt

s -6 it nab. F(T-L) (R)
silverware 6 3 . 2.

......

jewelry 6 3 12.
furniture 6 3 A 3 3

weapon 6 2 42. --
reptile 6 2 S

......

Ger jervdfrfaShor+.in uent

S-G? dal), F(1"-L) F(11)
mammal Ci 2 6

appliance 6 3 1

vehicle . & 3 13
gauge 6 I 5
disk G I ic
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Rinsland (1945), Grade 1. We have included this information because we found

that, of various frequency counts, Rinsland proved to be the best predictor

of the child's vocabulary (See #1 On the Order of Acquisition of Cate or

Labels). As it turned out, for 20 of the word pairs, if one word of a pair

was more frequent according to Thorndike and Lorge (1944) then it was

also more frequent according to Rinsland (1945). However, for 4 of the

word pairs being tested for in these experiments the more frequent word

according to Thorndike and Lorge was actually less frequent according to

Rinsland. These 4 word pairs are 'hammer' - 'tool', 'grasshopper' - 'insect',

'ant' - 'insect' and 'cat'-'animal'. For example, 'cat' is infrequent

relative to 'animal' according to Thorndike and Lorge (A vs. AA)*, but it

is frequent relative to 'animal' (1366 vs. 32) according to Rinsland. Had

we been aware at the time when we were designing this study of the strength

of the correlation between frequency of occurrence according to Rinsland (1945)

and the order of acquisition of category labels we would not have included

these particular word-pairs.

Experiment 2: In the second experiment, 20 different mothers were tested.

The procedure was comparable to that of experiment 1 except that this time

the two names for a picture were written on a small slip of paper which

was placed underneath the picture for which they were appropriate. Rather

than naming the pictures spontaneously the mothers were asked to. choose one

of the pair of names in telling either the child or the experimenter what

the object was. Again, half of the mothers chose names for the experimenter

first, and then for their children; the other half chose names for their

child first and then for the experimenter.

To see whether or not a child's names for this set of pictures would

*A means at least 50 per million but not so many as 100 per million;
AA means 100 or more per million.
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correspond to the way the mothers had named them for their children in

experiments 1 and 2 we asked 18 different children to name the objects

depicted in the pictures. These 18 children were between the ages of

3 and 5 and were from homes in Cambridge, Massachusetts.

Results

The results for experiments 1 and 2 are presented in Table 2 which

shows the number of times mothers chose either of the words in a pair

Insert Table 2 here

for all the word-pairs under study when naming the pictures for the

experimenter and for their children. Also shown in Table 2 is the number of

times the 18 different children named the pictures with either of the words

in a pair for each of the word-pairs under study.

Consider each of the 4 types of word-pairs under study in turn. The

first page of Table 2 (i.e., [a]) shows the results for pictures for which

the names could be either specific, long, and infrequent or general, short,

and frequent. For 5 of these pictures mothers clearly chose the specific,

long,infrequent name more often for both the experimenter and their

children. Thus, even though 'pineapple' is both longer and less frequent

than 'fruit', mothers almost always called a picture of a pineapple

a 'pineapple' rather than 'fruit' (cf. Brown, 1958b). So too for pictures

of a cantaloupe, a typewriter, a hammer, and a grasshopper. These were

called 'cantaloupe', 'typewriter', 'hammer', and 'grasshopper' much more

often than the alternatives ('fruit', 'machine', 'tool', 'insect') even

though the alternatives are shorter and more frequent. Thus it can be seen

that mothers will sometimes supply their children with a specific word



Table 2

Table showing the number of times mothers chose the
words under study for the experimenter and for their
children in the two experiments on mothers' naming
practices. Also shown are the number of times 18
different children named the pictures with the
words under study.
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even at a cost in length and frequency. In these five cases mothers

usually name the objects depicted in the pictures in the same way for

both adults and children. However, there are systematic differences between

the way in which mothers name the other 4 pictures for an adult and for

their children. Mothers most often call a picture of a sandal a 'sandal'

for an adult but a 'shoe' for their child. They most often call a picture

of a pigeon a 'pigeon' for an adult but a 'bird' for their child.

They often call a picture of a collie a 'collie' for an adult but virtually

never call it a'collie' for their children, but rather either 'dog' or the

diminutive 'doggie'. And half of them call a picture of a carnation a

'carnation' for an adult whereas they almost invariably call it a 'flower'

for their child. Thus it can be seen that in some cases mothers will

choose a shorter and more frequent term as a name for their children,

thereby sacrificing specificity, whereas they usually choose the most

specific name for an adult.

A gain in both frequency and brevity will sometimes be suffteient

to sway a mother to choose a less specific term for her child. How about

a gain in either frequency or in brevity alone? The answers to this question

are suggested by the second and fourth pages of Table 2. The second page

of Table 2 (i.e., (b)) shows the results for pictures for which the names

could be either specific, short, and infrequent or general, long, and

frequent. The pattern of results here is similar to the pattern of results

just considered. For two of the pictures mothers clearly chose the specific,

short, and infrequent (at least according to Thorndike and Lorge) term

more often for both the experimenter and their children. Thus, mothers called

a picture of an ant an 'ant' and a picture of a cat a 'cat' far more often

than 'insect' and 'animal' for both the experimenter and their children. However,

the other three pictures revealed again differences between the mothers'
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naming practices for adults and for their children. A picture of a mint

was more often called a 'mint' for adults but more often called 'candy'

for children. The picture of a dime was more often called 'dime' for

adults but 'money' for children. And the picture of a number of mints

was most often called 'mints' for adults but Icandy(ies)t for children.

Thus it seems that in some cases a gain in just frequency will be sufficient

to sway a mother in her choice of a name for her child even though it

involves a cost in both specificity and brevity.

The third page of Table 2 (i.e., (c]) shows the results for pictures

for which the names could either be specific, short, and frequent or

general, long, and infrequent. It should come as no surprise that for all

pictures in this set mothers almost invariably chose the specific, short,

frequent name over the general, long, and infrequent name for both the

experimenter and their children. The specific, short, frequent names have

everything going for them (i.e., specificity, brevity, and frequency) and

indeed it would have come as a surprise if mothers had not chosen these

terms for either the experimenter or their child.

Finally, consider the last page of Table 2 (i.e., [d]) which shows

the results for pictures for which the names could either be specific, long,

and frequent or general, short, and infrequent. For this set of pictures

mothers never chose the general, short, infrequent name for either the

experimenter or their children. For 4 out of 5 pictures they almost

invariably give the specific, long, and frequent names ('elephant', 'refrigerator',

'ruler', and 'record') in both experiments 1 and 2. For the picture of a car

when they were asked to name it spontaneously in experiment 1 they always

said 'car' rather than 'automobile' but in experiment 2,when forced to

choose between 'automobile' and tvehiclet,they always chose 'automobile'.

Thus, at least for these word-pairs,a gain in brevity alone is never enough
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to sway a mother to sacrifice specificity and frequency in choosing a name

for her child.

When the eighteen 3 to 5 year old children were asked to name the

pictures they sometimes had difficulty. This was probably due to two

factors: (1) their limited vocabulary and (2) the ambiguity of certain

pictures, especially the pictures of a single mint and of a group of

mints. Nonetheless, in 23 out of 24 cases they used the same names as the

ones that the mothers had used most often when naming the pictures for

their children. This of course means that for some of the pictures they

did not use the names that the mothers had used most often when naming

the pictures for the experimenter. Thus, for example, mothers tended to

name a picture of a sandal a 'sandal' for adults but a 'shoe' for

children, or a picture of a pigeon a 'pigeon' for adults but a 'bird'

for children. The children's words for these pictures were most often

'shoe' and 'bird', thus corresponding with the mothers' names for children

rather than their names for adults. The one exception to this general

rule was in the case of the picture of several mints for which 4 children

gave the name 'mints' whereas only 2 used the word 'candies', which had

been the preferred name of mothers for their children. Apart from this one

slight exception the children's names for the pictures accord better with

the way in which mothers named them for thtir children than with the way

they named them for an adult.

Discussion

Although the child's vocabulary is often described as 'concrete', it

is in fact only relatively so. It is true that the child lacks very general

terms such as 'object', 'article', 'matter', etc., which are very frequently

found in the vocabulary of adults. But at the name time he also lacks very
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specific terms such as 'collie', 'carnation', 'Yolkswagon' and so forth. His

words tend to cluster at some intermediate level of generality which classifies

the world into categories which are not too big but-then again not too

small.

When an adult names an object for another adult she often uses as

specific a term as possible, presumably because a specific term conveys

more information. It seems reasonable to assume that the child will learn

many of his category labels from listening to his mother name the various

objects in his world. This raises the question of why the child does not

learn the very specific terms (e.g., 'collie', 'pigeon', 'sandalt)that mothers

often use when they name objects. At least part of the answer seems to be

that when naming objects for their children mothers will not as often use

these specific terms. Rather a mother will sometimes tailor her choice

of a name for an object for her child, thus supplying him with vocabulary

atan intermediate level of generality.

A mother will not always choose the most frequently occurring word

when naming objects for her children. In some cases she will favor a more

specific term over a more frequently occurring alternative (e.g., 'pineapple'

vs. 'fruit'). But whenever there is a difference between the way in which

a mother names an object for her child and for an adult, it is always in

the direction of the more frequently occurring but less specific word

for the child and of the less frequently occurring but more spedific term

for the adult.

In addition to the tendency to supply a child with a frequently

occurring word there may also be a tendency to supply the child with a

shorter word rather than a longer word as Brown (1958b) has argued; but on

the basis of this study it would not appear to be as strong a factor.

Usually of course frequency and brevity are correlated and so when the
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adult names a particular object a 'car' rather than an'automobilel it is

not clear whether this preference is related to a preference for frequently

occurring words or for short words or for both. However, in this study which

attempted to disentangle the relative contribution of these factors it was

seen that mothers would sometimes choose a word whose only advantage seemed

to be that it was frequently occurring when naming objects for their

children (e.g., 'money' over 'dime'; 'candy' over 'mint') whereas they never

chose a word whose only advantage was brevity.

have previously argued (See #1 On the Order of Ac uisition of Category

Labels) that the child's first terms of reference are, in fact, the moat

frequently occurring names of objects in English. Children will of.

acquire these first terms of reference from the way in which their mothers

name objects for them, at least initially. The present study addressed the

question of whether or not there is a tendency, in fact, on the part of

mothers to supply children with these frequently occurring words. The answer

appears to be 'yes', which simply means that the child's first terms of

reference are consistent with the kinds of terms a mother transmits to

her child in the original naming process.
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3. On the Extension of the Child's First Terms of Reference
(J. Anglin and Marvin Cohen)

The vocabulary of a child cannot be taken as a direct measure of his

conceptual categories for it cannot be assumed that when he has a word in his

vocabulary that it has the same meaning for him as the corresponding term in

an adult's vocabulary or that he uses it to refer to the same range of

referents as is encompassed by the adult term. One can imagine several possible

relationships between the extension of a child's term and of the corresponding

adult term, seven of which are illustrated in the form of Venn diagrams in Fig. 1.

Insert Fig. 1 here

(1) Underextension: The child might use the term to apply to only a subset of

the objects included in the corresponding adult concept. For example, the child

might include only mammals in his concept of 'animal'. (2) Overextension: The

child might use the term to apply to a broader range of referents than the

adult does. For example, he may initially apply the term 'dog' to all quadrupeds.

(3) Overlap: The child might use the term to apply to some of the same objects

that an adult does, not apply it to some objects covered by the adult term, and

apply it to some objects not encompassed by the adult term. Per example, the child

might apply the term 'flower' to most flowers but not to roses and daisies and,

in addition, might apply the term to other kinds of plants. (4) Non-:overlap: The

child might use the term to apply to a completely different range of referents

from the range of referents covered by the adult term. This particular relationship

would seem to be unlikely but would prevail, for example, if the child used the

term 'dog' to apply only to cats. (5)The child might not use the word to apply

to any referent. This is the case for terms which have not yet entered 'he child's
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A.

A

Fig. 1
Venn diagrams illustrating possible relationships
between the extension of a.child's word and of the
corresponding adult term. (See explanation of
diagrams, next page.)



Fig. 1

I. Underextension: C C A : The child uses the term to
apply to only a subset of the objects included in
the adult concept.

2. Overextension: ACC : The child uses the term to apply
to a broader range of referents than the adult does.

3. Overlap: Ack ;C:4,4 ; AAC>0 . The child uses the
term to apply to some of the same objects as an adult
does but overextends the term to some objects and does
not apply the term to some objects covered by the adult term.

4. Non-overlap: Ak(1C:=4) where A:*();CX). The child uses
the term to apply to a completely different range of referents
from the range of referents covered by the adult term.

5. A>0; C = O : The child does not use the word to refer
to any referent.

6. C>0. A= 0 : The child uses the word to refer to a range of
referents whereas the adult does not

7. Concordance: itkr.:(, Adult and child use the term to apply
to exactly the same range of referents.
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vocabulary. For example, he may never use the term 'philodendron' to liefer to

anything. (6) The child might use a word which does not exist in the adult's

vocabulary to apply to some range of referents. For example, the child might

invent a word such as Ipsee' to apply to flowers, trees and other forms of

vegetation, or 'dee-deep to apply to cars, trucks and other vehicles., (7) Con-

cordance: The child might use the term to apply to exactly tae same range of

referents as is encompassed by the adult term. For example, the child might use

the term 'person' to apply to exactly the same set of fatherless bipeds as the

adult does. This state of concordance presumably represents the end state toward

which development progresses.

The psychological literature on the subject for the most part has characterized

the relationship as one of overextension -- the child is portrayed as using a

1

tqm of reference to apply to a broader range of objects than the adult does

dee for example Leopold, 1939, 1948; Luria and Yudovich, 1959; Chamberlain and

Chrberlain, 1904; Brown, 1958b; E. Clark, 1973). The corresponding developmental

process is therefore viewed as differentiation -- the child who begins with

overly general categories gradually narrows these down until they focus on the

same range of referents as are encompassed by the adult terms.

Many of the protagonists of this point of view offer as the primary source

of evidence for their hypothesis (i.e., that the child's early concepts are

overly general) the results of diary studies in which the words used by the

child are recorded along with the contexts in which they are used (see for

example Leopold, 1939, 1948; Moore, 1896; Stern, 1924; Chamberlain and Chamberlain,

1904). Eve Clark (1973) has recently written a va1.uable review of the diary

literature (although I disagree with her theoretical position). The point often

stressed by these wrhers is that the child often overextends a term to objects

which are not included in the adult category. For example, children have been
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observed to use the term 'papa' to apply to men other than their fathers

(Moore, 1896), the term 'bird' to apply to cows, dogs, cats and other animals

(Moore, 1896), the term 'fly' to apply to specks of dirt, dust, small insects,

toes, bread crumbs and a toad (Moore, 1896), the term'bottle' to apply to

various glass containers (Leopold, 1939), the term 'train' to apply to an

airplane, a wheelbarrow and a streetcar (Leopold, 1939), the term 'mama' to apply

to many different women (Leopold, 1948), the term 'dog' to apply to various

animals (Stern, 1924), the term 'goose' to apply to a wen, a sparrow, an

ostrich and a camel (Stern, 1924), the term 'carrot' to apply to a carrot, a

turnip, a plum and a watermelon (Luria and Yudovich, 1959) and so on. Eve Clark

has argued that overextension is language independent and universal. Furthermore,

she argues that the determinant of overextensions is perceptual similarity

between the object overgeneralized to and the instances of the class denoted

by the term which is overgeneralized. "The majority of overextensions seem to

be based on the perceived similarities among objects or events included referentially

in a single category. The principle characteristics can be classified into

several categories such as 'movement', 'shape', 'size', 'sound', /taste' and

'texture'."(Clark, 1973). According to Eve Clark, the child narrows down the

meaning of an originally overextended term as he adds new features to the word

as new words are introduced to take over sub-areas of the semantic domain.

Undoubtedly there are instances of overgenralization in the child's early

use of words. However, the evidence from diaries is systematically biased to

show overextension only and, because of the way it is collected and interpreted,

cannot reveal underextension if it occurs. Consider the way these data are collected

in terms of a specific example:

Referent Name Error

collie 'dog' No error

cat 'dog' Overextension

poodle --- ---(Not recorded)
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If in the presence of a collie the child uses the word 'dog', he is using the

term as an adult would and is therefore considered to be correct. Now suppose

'that'in the presence of a cat the child says 'dog!. This is counted as an

overextension error because the child is referring to an object by means of a term

that is more restricted in adult use. (Notice that if the word 'cat' is in

the child's vocabulary, then this could be considered to be an example of under-

extension of the word 'cat' although it is never recorded as such.) Now suppose

the same child sees a poodle but does not realize that this particular creature

is an instance of the word 'dog' and therefore does not use the term. This

sort of occurrence is not recorded since the child has not spoken. In other

words the child either uses a word appropriately or he does not. WheneVer he

uses the word appropriately his response is counted as correct. Whenever he does

not use the word appropriately his response is counted as incorrect and an

instance of overextension. In this way diary studies are systematically biased

to show overextension and to suggest differentiation (narrowing down categories)

as the developmental process. They cannot show underextension and therefore they

cannot reveal the process of generalization (filling out categories) if it

occurs in the development of verbal concepts.It is possible, therefore, that

overgenwalization is like the tip of an iceberg, the most visible but neither the

only nor necessarily the most prevalent component of the child's referential

problems.

A similar criticism can be levied at an influential experiment in "perceptual

learning" by Eleanor and James Gibson (1955). They first presented a nonsense

scribble to subjects of different ages whose task it then was to identify that

nonsense scribble in a pack of 34 cards made up of 17 similar, 12 different and

4 identical cards. The Gibsons tested three groups of subjects in their task: adults,

older children (8 1/2 to 11 years) and younger children (6 to 8 years). The only
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data that they report in this study are responses to the 17 different but

perceptually similar items. They found that the number of times a subject

identified these 17 items as the critical figure decreased with age. That is to

say, young children said that these 17 different items were the critical figure

more often than did adults. Thus the Gibsons argued that "perceptual learning"

was a matter of increasing differentiation.

Again, however, since each of the 17 instances me different from the

critical figure, there was no opportunity to show undergeneralization or overdis-

crimination errors. That is, a subject either said that one of the 17 figures

was the critical figure or he said it was not. If he said it was not then he

was scored as correct. If he said it was then he was scored as incorrect and

this was counted as an error of overgeneralization or lack or differentiation.

There was no opportunity to show the opposite kind of error, undergeneralization

or overdiscimination.

Saltz and Sigel (1967), partially in response to the study by the Gibsons,

did a nice experiment along the same lines in which they provided an equal

opportunity for both overgeneralization and overdiscriminacion errors. Subjects

of different ages were shown several sets of pictures of boys with 4 pictures

in each set. The subject was shown the first picture in a set and was told that

the next 3 pictures might or might not be of the same boy. The subject's task

was to say whether or not each of the 3 pictures was of the same boy. In the

various sets, either 0, 1, 2 or 3 of the pictures were of the same boy whose

picture was used as a standard. Thus in this study there was the possibility of

both overgeneralization and undergeneralization. Overgeneralization occurred

when the subject said that a picture of a different boy was the same boy; over-

discrimination occurred when the subject said that a picture of the same boy was

a different boy. In fact, subjects made both kinds of errors, the number of
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errors decreasing with age. Moreover, young children made more overdiscrimination

errors than overgeneralization errors, whereas adults made more overgeneralization

errors.

These studies, while relevant to our problem methodologically, are not

concerned with quite the same kind of developmental process that is the topic

of this inquiry. They deal with the development of what might be called identity

categories -- the ability to recognize a given object as being the same at

different times. Our concern is rather with the development of equivalence

categories ---- the ability to group discriminably different objects under the

same category label. In the experiment reported below, in a fashion analogous to

the approach taken by Saltz and Sigel (1967), we have tried to improve upon

diary studies by allowing the possibility of both overdiscrimination errors and

overgeneralization errors, of both overextension and underextension in the child's

first terms of reference.

Method

There were three groups of subjects with 18 subjects in each group.

The youngest group consisted of children between 2 1/2 and 4 years of age; the

next oldest group consisted of children between 4 and 6 years of age; the

oldest group consisted of undergraduates from Harvard and Radcliffe. Every

subject was shown a total of 120 pictures and was asked one question for each

picture. The verbal concepts that were tested were as follows:

Hierarchy 1 Hierarchy 2 Hierarchy 3

animal food plant

dog fruit flower

collie apple tulip

We chose concepts at different levels of generality because we suspected that

perhaps the tendency to make underextension errors (in particular) might vary
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with the generality of the concept in question. Specifically, it seemed quite

possible that children would make more undergeneralization errors for rather

general concepts such as 'animal', 'food' and 'plant' since these concepts

include a broad and varied set of instances.

There were several pictures representing instances of each of these nine

concepts as well as several pictures of inanimate objects. A given subject was

shown 10 instances of a concrete concept in one hierarchy and 10 non-instances;

he was shown 20 instances of an intermediate concept from a different hierarchy

and 20 non-instances; finally he was shown 30 instances of the general concept

in the remaining hierarchy as well as 30 non-instances. Each time the subject

was shown an instance or a non-instance of a given concept he was asked whether

it was an instance of the concept being tested. For example, one child was shown

10 pictures of collies and was asked "Is this a collie?" and also 10 non-collies

(3 other dogs, 3 other animals and 4 inanimate objects) for which he was also

asked "Is this a collie?" The same child was also shown 20 pictures of fruits

(10 apples and 10 other fruits) as well as 20 non-fruits (10 other foods and

10 inanimate objects) for which the question was asked "Is this a fruit?" Finally,

he was shown 30 pictures of plants (10 tulips, 10 other flowers, 10 other plants)

and also 30 pictures of inanimate objects for which the question was asked "Is

this a plant?" The design was such that within each age group six subjects were

tested on each of the nine concepts.

The 120 pictures were presented one at a time in a different random order

for each subject. An underextension error occurs when the subject is shown

an instance of a concept, e.g., a dog, and when asked "Is this a dog?"-responds "No".

An overextension error occurs when he is shown a non-instance of a concept, e.g., a

non-dog, and when asked "Is this a dog?" responds "Yes". Since there was an equal

number of instances and non-instances of each concept, there was,in theory at least,

an equal opportunity for both overextension and underextension errors.
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Results and Discussion

Subject by Subject Breakdown of Extension Errors:

There was ample evidence in the responses of the young children of

both overextension errors and underextension errors. Tables 1 to 9 show a

Insert Tables 1 to 9 here

subject by subject breakdown of both kinds of errors for each child for each

of the nine concepts investigated in this experiment. An underextension error

is a "No" response to an instance and is represented in the upper part of each

table. An overextension error is a "Yes" response to a non-instance and is

represented in the lower part of each table. Tables 1 to 9 also show the number

of times, if any, that a given subject gave a "Don't Know" response.

Animal:

Table 1 shows the number of both kinds of errors made by each child for

the concept 'animal . One child (S7) appeared to have no notion of what the

word 'animal' means and said "No" in response to the question "Is this an

animal?" for every picture regardless of whether or not it was of an animal. The

other 11 children did seem to have some conception of what an animal is, for

they identified some animals as animals and virtually never identified an

inanimate object as an animal. However, none of these 11 children identified all

of the pictures of animals as animals whereas, as we shall see, every adult who

was tested on the concept 'animal' identified each and every picture of an animal

as an instance. One child (S1) correctly identified every picture of an animal

as an animal except for the picture of a woman, saying "That's not an animal,

that's a person." This child's pattern of responses was closest to the adult

pattern for this particular concept. As we shall see in a picture by picture



Tables 1-9. Number of underextension and overextension errors
for each child for the nine concepts tested in the
extension experiwlent. An underextension error is
a "No" response to an instance and is represented
in the upper part of *AO tahlc. An evcroxteneion
error is a "Yes" response to a non-instance and is
represented in the lower part of each table.

( #) 0 number of "Don't Know" responses
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analysis for each ccucept, no child was willing to classify the picture of a woman

as an instance of the: concept 'animal'. Many children (Ss 2, 21, 22, 23, 24)

identified all of pictures of animals as animals with the exception of two

instances, the woman and one other, which was usually either the preying mantis

or the caterpillar. one child (S19), for each of the pictures of a dog, when asked

"Is this an animal?" said "No, it's a dog not an animal", implying apparently that

for him the two classts were mutually exclusive. This behavior which we have come

to call the "dominant name response" was also notable in another child (S8)

who insisted that 8 of the dogs were not animals ("They are dogs"); this subject

did not treat every picture of a Oog this way, but rather classified 12 of them

correctly as animals. Fcr most of the subjects, however, dogs were definitely

animals but usually some other instances were not. One child (S25) included all

of the dogs as animals hut not 4 of the non-canine animals.

Thus it can be seen from Table 1 that children are somewhat variable with

respect to the instances they include in the concept 'animal'. All of them

undergeneralize t) ,4,L:c extent, but many of them only for a cou;)le of the instances

used in this experit, Other children exclude more animals from their concept

of animal which often scems intuitively to be in the case of two kinds of instances:

(1) atypical or nonci (cf., Heider, 1973, 1973) instances of animals and

(2) very familiar an 1.11:i for which they have a preferred dominant name

(e.g., "dog").

Table 2 shtw,,. t ritults for the 12 children for the concept 'dog'. Children

are very good at iAcntilvi:. instances of this concept and at excluding non-instances.

'Dog' is a concept often used as an illustration of overextension in the

diary literature:, in this experiment these children by and large appear to

have basically the s ,xtension of the concept as adults. There were two children
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(out of 12) who the word 'dog' to other kinds of animals

(Ss 10 and 11), t.hr tiai were also children who undergeneralized the concept,

not counting a f^:: as 'dogs' while correctly identifying the others (e.g.,

Ss 4 and 12). Most .;111)joets neither overgeneralized nor undergeneralized this

particular concept , 14o::ev.-2r.

Collie:

Table 3 shok:s th results for each child for the concept 'collie'. Many

children secT.4:, idea of what a collie is, responding "No" to both

instances and r- -f11,71c.:..s (e.g., Ss 13, 14, 28, 30, 31) or "Yes" to both

instances and non-instahces (e.g., S15). Other children seemed to know that a

collie is sme dc5g, but not exactly which dogs are collies. Thus some

children said that 11 ost of the pictures of dogs were 'collies' (SE. 16,

18, 29) while identifiei two out of the ten collies and one other

dog as 'collies'. The reader may wonder whether or not during the course of the

experiment a child learn what 'collie' means and might show improvement

in identifying LIR. i-:,.;twices of collies as collies after a number of collies had

been present. re given no feedback as to the correctness of their

responses durlr. v-,ri!lent but still it might seem possible that seeing a

number of colic - the question was "Is this a collie?" might encourage

them to adopt c:rr cs partially correct hypothesis concerning the concept

during the , periment. To check on this possibility we examined

each subject t.- or not there was a tendency to improve at identifying

collies over t.;..1-L L:rned out that for this concept only one child (S32)

apparently impt(,w . -,heral for this and for the other concepts which we

tested in this st:! was very little improvement at identifying instances

as the experinent rrc-_1.iod: usually, subjects either had a concept at the

beginning of -1- or not at all.
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Table 4 sho',7.;

'plant'. All chi
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pattern of responses for each child for the concept

txcept one (S15) make some underextension errors when

asked to identify ictures of plants. The one subject who made no underextension

errors overgeneralized the term 'plant' to 4 out of 30 inanimate objects. For the

other children, Lcevt'..r, overextension of the concept was very rare to the 30

inanimate object& 'hi:"h were used as non-instances, while underextension was

the rule. Two 41iIiren (S.,; 13 and 29) did not include most of the flowers and

various other plant!; in their concept 'plant'. The other children made fewer

underextension crt (from one to six) with the most common mistakes being for

the two trees (a : >, ore tree and a traveler's tree). Children were often

observed to say for a picture of a tree, "That's not a plant, that's a tree", again

suggesting the rcdo played by what we have been calling a dominant name.

Flower:

Table 5 shorts each child's pattern of responses for the concept 'flower'.

Underextension eri7 for the concept 'flower' are relatively infrequent, although

they do occur. in the other hand, overextension errors of the concept 'flower'

to other kinds int., are quite common. Ten of the 12 children made some

overextension

overgeneralizin!:

as others (sL:e, f , r

we have found

plants) to

Conversely,

concept of 'plant'.

'flower', witert.

between these

ether plants with a third of the children (Ss 2, 19, 22, 31)

f' to more than half of the plants. In this study as well

1 On the Order of Acquisition of Category Labels)

's tendency to overextend the concept'flowerl (to other

i1cnt than for any other concept we have investigated.

a,..11, children will also usually und,argeneralize their

r adults 'plant' is clearly superordinate to the term

a lack this appreciation of the hierarchical relation

For thein it often appears that 'plant' and 'flower'
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reside at rouOity t s,ine level of generality.

Table b zhe rattern of errors for each child for the concept 'tulip'.

As was the case t!ae concept some children seemed to have no notion

of what a 'tulip' is, since they responded Not indiscriminately to both instances

and non-instal (, 8, 9, 10, 12, 36) or "Yes" to both instances and non-instance3

(S11). Other ;0- 1c3d to realize that tulips are flowers, but they were

not sure whirl: tulips. Two of these children (Ss 7 and 27) identified

each instane a tul
I

.is a 'tulip', but overgeneralized the term 'tulip' to

other kinds c,i ad plants. Other children (Ss 24, 25, 26) did not overgen-

eralize the t0,17 'r lip' to non-tnstances, but rather undergeneralized the term

so that only :-..c;ces of tulips were identified as 'tulips'. Finally, one

subject (S23) hc_ ,oncralized and overgeneralized the term.

Food:

Table 7 the pattern of errors for each child for the concept 'food'.

One child (S10) co:eneneralized the term 'food' to ten inanimate objects. This

was the only ,iconstrated a tendency to overgeneralize the term 'food'

to the non-tnt:.!:.

including

of the inst:17..c

response

identifying.

food; it's

indiscriminatol

assumed

however, indic

correctly identL:

51

'food' in this study. On the other hand, most subjects

to undergeneralize the term 'food', not including some

of 'food'. Two subjects (Ss 12 and 17) gave the

instance of food when asked "Is this food?", usually

,:th a more particular name -- e.g., "That's not a

these two subjects gave the response "No"

th in7tancc..s and non-instances of 'food' it cannot be

t crd in their vocabulary at all. The other children,

Jr-1 had some notion of what 'food' means since they did

;1:;tm.nces as 'food' and rarely overextended the term to
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non-instances. For example, S26 correctly responded "No" to all non-instances,

and "Yes" to ten instances, but was incorrect In responding "No" to 20 instances.

Similarly, S 16 rind 3) made no overextension errors but made five and six (out

of 30 possible) underextension errors respectively.

It should be noted that these and other subjects who made underextension

errors did not necessarily treat the sane kind of food uniformly in their

responses, For example, S16 identified seven out of ten apples as 'food' but

excluded three frum the food category. Two of these underextension errors

were associated 1Jith dominant name responses ("No, it's an apple") whereas one

was associated eel y uith the response "No". Similarly, S26 identified two out

of ten apples as 'food' but excluded the other eight apples from the food

category. This particular child simply said "Yes" to two of the apples and "No"

to the other eight with no overt dominant name coming into play in his responses,

although it- is quite possible that the negative responses were mediated by covert

dominant naming. nis inconsistency on the part of an individual subject in

classifying apple. ris foods is puzzling and suggests that the child does not

always use a singlc fixed criterion for classification, but rather vascillates

from instance t, ,!_-1,1.ce between different, probably vaguely formulated,

criteria. (For in response to the question "Is this a food?" the

child might: be tinl,!1? "Yes, because I can eat it", but later "No, it's an

apple", and mig'nt inconsistently according to the two different

criteria ,)

Ibis bel:.a7' r,ises the question of how consistent an individual child

would be ls, iiia v-. errors if he were tested on the same instance at

different times. Alt.,:o.4h did not include a test for consistency in this

particular experim :ter studies have shown that when a child makes either

an overextensien et-:'.r or an underextension error on a given instance he will

usually, tholgIi t aF.,:i!;s, make the same mistake again. In one study, Judy

lingerer found thai the rimes that a child makes an underextension error
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he will persist Ili hJi error if tested on it again immediately and 81% of the

time if he is tostc.i it sometime later. In another study Elizabeth Smith and

t found that ovetaL the time a child will persist in his overextension

error when he is to :;ted again on the same instance some time after his initial

mistake.

Fruit:

Table 8 31-- t),c- p.ittern of errors for each child for the concept 'fruit'.

Ignoring Ss 7,

they have

- .cake so many errors that it cannot be assumed that

concept 'fruit', it can be seen that some subjects

(Ss 14, 28) Lend T.0 overgeneralixe the concept 'fruit' to other kinds of food

whereas other to undergeneralize the concept'fruit' (Ss 13, 15,

23, 25, 29), altLou i -yiny of these subjects do make both overextensioi: and under-

extension error,- t. 7.02 of the younger subjects (e.g., !;s 13, 15) are

inconsistent in .y they respond to the pictures of apples when asked "Is

this a fruit?", z,,wtimi-: saying "Yes" and sometimes saying "No". When these

children said "No' tlicp/ titiallv gave the dominant name reaction -- e.g., "No,

(it's an) appl.

Apple:

Table 9 t]It ect by subject breakdown of errors for the concept

apple'. Children /i? vt,:y ic.)c),1 at identifying instances and rejecting non-instances

of this concept. r.-lku ! virtually no underextension errors, although they

make some ovc.rexisi err-rs, usually to a picture of a tomato or a pome-

granate.

Tables 30 to Ifs si:DY a subject by subject breakdown of the errors made

Insert Tables 10 to 18 here

by the adults i!:0 extension experiment. These tables are provided for



Tables 10-18. Number of underextension and overextension errors
for each adult for the nine concepts tested in the
extension exreriment. An underextension error is a
"No" response to an instance and is represented
in the upper part of each table. An overextension
error is a "Yes" response to a non-instance and is
represented in the lower part of each table.
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II. PLANT Hierarchy
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comparison with Tables I to 9 for children. Again, an underextension error is a

"No" response to an instance and is represented in the upper part of each table.

An overextension error is a "Yes" response to a non-instance and is represented

in the lower part of each table. These tables reveal that, unlike children, adults

make very few extension errors of either kind except for the concept 'tulip'

for which they tend to make a fairly large number of underextension errors.

We were curious about why adult subjects had trouble with the pictures of tulips.

It seemed possible that either there was something wrong with our pictures of

tulips (e.g., perhaps they were visually ambiguous) or that the average adult

cannot identify all instances of tulips as 'tulips'. We therefore decided

to test some experts on the pictures of tulips, specifically, four florists in

the Cambridge area. Each of the florists was shown the ten tulips and the ten

other kinds of flowers in a random order. For each picture he was asked, "Is this

a tulip?". Three of the four florists made no errors (overextension or underextension)

in the task while the fourth expressed uncertainty ("I don't know") for two of

the tulips. In their spontaneous explanations of their responses, they mentioned

criteria such as leaf structure, the stamen, petal number and shape, etc. Their

decisions were based on extensive knowledge of plant families and the distinctive

characteristics of the botanical classification "tulip", including unusual and

extinct varieties, regardless of whether or not thJy had ever actually seen

each particular kind of tulip. Our typical adult, however, judged pictures

pretty much by the sIzIpe and =!eneral "looks" of the flower in comparison to

their central notion of what a tulip looks like, and did not know the range well

enough to include "peripheral" instances. At any rate, apart from the case of

tulips, adults do on the whole correctly identify the instances of the concepts

tested in this study as instances and reject the non-instances.
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Picture by Picture Breakdown of Underextension Errors:

Tables 19 to 27 show the number of underextension errors ("No" responses

Insert Tables 19 to 27 here

to instances) made by children for each instance for each of the nine concepts

tested in the extension experiment. The purpose of this analysis was to see if

certain instances of a given concept were more likely to produce underextension

errors than others and if we could formulate hypotheses concerning the deter-

minants of underextension errors which we could then subject to further tests.

in the present discussion I would like to focus on the most general concepts

in each of the three hierarchies tested: 'animal', 'plant' and 'food'.

Consider first the concept 'animal'. One of the instances of the concept

'animal' produced an underextension error in every child -- the picture of the

woman. (See a Xerox of the picture on the next page,) In this study and in others

Insert picture of the woman here

(see, for example, #1 On the Order of Acquisition of Category Labels) we have found

that preschool children almost invariably fail to classify people aslanimalsi.

No other instance produces nearly such a high frequency of underextension errors)

but some do produce more errors than others. For example, the picture of a

preying mantis and the picture of a caterpillar produce more underextension

errors than the other stimuli. (See Xeroxes of these pictures on the next two

pages.) Why should children be less likely to classify these insects as animals

Insert pictures of preying mantis and caterpillar here



Tables 19-27, Number of underextension errors ( "No" responses
to instances) made by children for each instance
for each of the nine concepts tested in thn
extension experiment.

(#).. number of "Don't Know" responses
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than a dog or a hedgehog, for example? On the assumption that typical animals

are four-legged furry mammals, insects would seem to be rather atypical instances

of the animal category. That is to say, although we have not scaled these ipstances

for their degree of centrality (cf., Heider, 1973, 1973) to the concept 'animal',

it is safe to assume that adults would .rate these insects as being less central

to the concept than dogs or hedgehogs. Of course, this is not the only possible

explanation. Preying mantises and caterpillars are probably less familiar to

the child than are dogs and cats, and so the child's general lack of experience

with such creatures may be related to his ability to classify such instances

as animals. Other considerationlmake lack of familiarity seem less likely to be

an important determinant of underextension errors in children, however..For

example, only one child (out of 12) makes an underextension error to a picture

of a hedgehog.A hedgehog is presumably not a very familiar kind of animal in

the child's world, but it is a four-legged furry mammal and, therefore, presumably

central to the concept 'animal'. Indeed, familiar stimuli it could be argued may

be associated with more underextension errors than unfamiliar stimuli of equal

centrality. For as we have seen, the young child will sometimes exclude a

familiar instance from a general category when he has another name for that

instance ("That's a dog, not an animal.") Table 19 shows that children make

fewer underextension errors to the presumably less familiar hedgehog than to

the more familiar dogs and, as we saw previously, a failure to classify a dog

as an animal is often associated with the use of a dominant name (e,g., 'dog').

At any rate in a later study (see #4 The Determinants of Underextension Errors)

we have tried to tease apart the roles played by lack of centrality and lack

of familiarity in determining underextension errors.

Now consider Table 22 which shows for each picture the number of underextension

errors made by the children for the concept 'plant'. The stimuli which produce
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the greatest number of underextension errors in this case are the two trees,

the sycamore tree (8 out of 12 errors) and the traveler's tree (6 out of 12 errors).

A Xerox of the picture of the sycamore tree is shown on the next page. Although

Insert picture of sycamore tree here

trees are plants, Intuitively they do not seem to be typical or central instances

of the concept 'plant' and this lack of centrality again may be the determinant

of the large number of underextension errors made to this stimulus. Another

factor which may also be operative in producing these errors, at least in some

children, is their use of a dominant name ("That's a tree, not a plant.")

Now consider the underextension errors made to the various instances of the

concept 'food' which are shown in Table 25. Each of the food stimuli produced

between two and five underextension errors. With this small a range it is

difficult to establish with confidence that some of these stimuli produce

more errors than others, let alone to discern the determinants of underextension

errors. However, here are some speculations on the subject.

The apples in general produce a relatively large number of errors which

may be related to the fact that apples are not central to the concept 'food'

(they are not "meat, bread and potatoes") and/or to the fact that in the presence

of an apple children often give the dominant name reaction ("That's an apple, not

a food.") Among the foods which are not fruits children do best on the pictures

of bread, cheese and an egg and worst on the pictures of a cookie, caviar and

lettuce. Xeroxes of the pictures of the cookie, the caviar and the lettuce are

shown on the next three pages. These instances are probably less typical or

Insert pictures of cookie, caviar and lettuce here
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less central to the conceptifoods than are the bread, cheese and egg. Caviar,

of course, is probably quite unfamiliar to most preschool children, but cookies

and lettuce are probably fairly familiar. Again, therefore, it would appear

that instances which are not typical or central to the concept 'food' are the

ones most likely to be excluded from the concept by children and, again, the role

played by familiarity is unclear. This analysis is of course ad hoc, speculative

and intuitive, but it has provided some hypotheses about the determinants of

underextension errors which we have tested more objectively in a later study

(see /4 The Determinants of Underextension Errors).

Picture by Picture Breakdown of Overextension Errors:

Tables 28 to 36 present the number of overextension errors ("Yes" responses

to non-instances) made by children to each non-instance for each of the nine

Insert Tables 28 to 36 here

concepts tested in the extension experiment. No non-instance produces

overextension errors in all children and most non-instances produce very few

overextension errors. Nonetheless, some non-instances do produce more overextension

errors than do others.

Although the task of discerning what relation the non-instances for which

there was a relatively high degree of overextension bear to the concepts being

tested is complex and difficult, most overextension errors seem consistent with

the hypothesis that they are often a result of a perceptual similarity between

the object depicted in the picture and some idealized visual representation of

the concept or some visual memory of a particular Instance of the concept.

Intuitively this is borne out by the fact that far more overextension errors

are made by children to pictures of other animals vs. inanimate objects when



Tables 28-36. Number of overextension errors ("Yes" responses
to non-instances) made by children for each
non-Instance for each of the nine concepts tested
in the extension experiment.
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the concept 'dog' is being tested; to pictures of other dogs vs. other animals

vs. inanimate objects when the concept 'collie' is being tested; to pictures of

other plants vs. inanimate objects when the concept 'flower' is being tested; to

pictures of other flowers vs. other plants vs. inanimate objects when the concept

'tulip' is being tested; to pictures of other foods vs. inanimate objects when

'fruit' is the concept being tested; and to pictures of other fruits vs. other

foods vs. inanimate objects when 'apple' is the concept being tested. Occasionally

there are overgeneralization errors to pictures of inanimate objects bearing little

visual similarity to either an idealized or particular instance of the concepts

'tulip' and 'collie', suggesting to us that in these cases the child does not

really know the word at all and is just guessing. With the exception of these

few cases, there is a strikingly small number of overextension errors to

inanimate objects.

Although perceptual similarity suggests itself as a determinant of over

extension errors, examination of the individual pictures raises the possibility

that other factors may be playing a role as well. For example, seven out of 12

children, when shown the picture of a tomato (a Xerox of which is shown on the

next page) and asked "Is this an apple?", said "Yes". This tomato is clearly

perceptually similar to an apple, but it is also functionally similar (you eat

Insert picture of tomato here

both apples and tomatoes), and tomatoes may be associated through contiguity

with apples (since they are both found in the supermarket, in the refrigerator,

or on the dinner table). Thus, functional similarity or association through

contiguity may be determinants of overextension errors in this case in addition

to or, possibly, rather than perceptUal similarity. We were aware of the possible

role played by association through contiguity since in another study conducted
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with great care by Judy lingerer she found that children, when shown a picture of

a vase (a Xerox of which is presented on the next page) and asked "Is this a

plant?", would often respond "Yes". This vase does not look esped.ally like a

Insert picture of vase here

plant, but such vases often contain plants and, therefore, are contiguous to

plants, thus suggesting that association through contiguity may play a role

in producing overextension errors at least in some cases. Functional similarity

seems less likely to be a factor since we have not come across cases where

objects which are used for the same purpose as instances of the concept being

tested produce a great number of overextension errors unless those objects are

perceptually similar to or likely to be associated through contiguity with

instances of the concept in question. For example, a banana serves the same

function as an apple (both dessert foods), but a picture of a banana produced

only one overextension error (out of 12 possible) to the concept 'apple'. A

Xerox of the picture of a banana is shown on the next page. Actually, this

Insert picture of banana here

example would make it seem that the case of the child's overextending the

term'apple' to a picture of a tomato were the result of perceptual similarity

rather than association through contiguity, since bananas are just as likely, if

not more so, to be experienced contiguously with apples as are tomatoes.

In this and other studies (see, for example, #1 On the Order of Acquisition

of Category Labels) we have found the child's tendency to overgeneralize the

concept 'flower' to other kinds of plants to be more prevalent than for any other

concept we have tested. For example, five out of 12 children said that a picture

of an elephant's ear was a 'flower'; nine out of 12 children said that a picture
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of a coconut was a 'flower', and seven out of 12 children said that a picture

of a philodendron was a 'flower'. Xeroxes of these pictures are shown on the

Insert three pictures of plants here

next three pages. Again it is not clear whether perceptual similarity or association

through contiguity is the chief determinant of these overextension errors. Functional

similarity seems less likely to be a factor since neither plants nor flowers

serve important functions in the child's life.

Thus an examination of the pictures which produced the greatest number

of overextension errors suggests that three factors may play a role in determining

overextension errors. In decreasing order of the likelihood of their importance

these are: (1) perceptual similarity -- the non-instance is perceptually

similar to an instance of the concept; (2) association through contiguity --

the non-instance has been seen by the child in the presence of an instance of

the concept; and (3) functional similarity -- the non-instance serves the same

function as an instance of the concept. In this study it is often difficult to

discern exactly which of these three factors is crucial since the non-instances

which produce overextension errors are often both perceptually similar and

contiguous to an instance of the concept or perceptually similar, contiguous

and functionally similar to an instance of the concept. In another study (see #5

The Determinants of Overextension Errors) we have tried to disentangle the role

played by each of these factors in determining overextension errors.

Ratio of Underextension to Overextension Errors:

As we have seen in this experiment children make both underextension and

overextension errors. A question of mild interest is: Which kind of error do

children make most often? This question is answered by Fig. 2 which shows the

Insert Fig. 2 here
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percentage of possible underextension errors and the percentage of possible

overextension errors made by each of the three age groups tested in this study.

The number of both kinds of errors is shown in Fig. 2 to decrease systematically

with age. For both of the youngest age groups (as well as for the adults) the

number of underextension errors is greater than the number of overextension

errors. Specifically, the 2 1/2 to 4 year old group makes 28.9% of the possible

underextension errors and only 8.4% of the possible overextension errors.

The 4 1/2 to 6 year old group makes 16.5% of the possible underextension errors

and only 6.2% of the possible overextension errors. Fig. 2 was calculated using

all subjects with "No's" to instances being counted as underextension errors, and

"Yes's" to non-instances being counted as overextension errors. It might be

objected that it is not fair to count all subjects on all concepts sir-1 some

subjects might not have a given term in their vocabulary and their responses

might be simply guesses. Children rarely say they don't know when asked if

a given stimulus is an instance of a given concept, even though their pattern

of responses might indicate that they have no idea of what the concept means. if

children were biased to give more "No" responses than "Yes" responses to such

stimuli, then this would inflate the number of underextension errors relative

to the number of overextension errors. For this reason we performed the analysis

again, but this time only included subjects whose overall pattern of responses

indicated that they had some notion of the concept for which they were being

tested. Our criteria for including a subject's performance on a given concept

in this analysis were fairly stringent: (1) the subject had to identify more

than 20% of the instances as instances, and (2) the ratio of the number of

"Yes's" to instances over the number of "Yes's" to non-instances had to be

equal to or greater than 2. The results are shown in Fig. 3 which again shows

Insert Fig. 3 here
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the percentage of possible underextension errors and the percentage of possible

overextension errors made by each age group, but this time the calculations are

based only on subjects who met the aforementioned criteria for having the word

in their vocabulary. Fig 3 shows that when the analysis is done in this way the

percentages of both kinds of errors made by the children drops considerably,

but still there is a decreasing tendency to make either kind of error with

increasing age and still the number of underextension errors is greater for

both groups of children than the corresponding number of overextension errors.

The question of which kind of errors are made most often by children in

this study is only mildly interesting because there is no guarantee that another

study which employed different instances and non-instances would also show a

greater number of underextension errors. It would be unwise to extrapolate from

the findings of the present study to the conclusion that children more

frequently undergeneralize than overgeneralize their first terms of

reference, although it is certainly possible. The point is that by judicious

choice of concepts, of instances and of non-instances a clever experimenter

could conduct a similar study which would show a preponderance of either kind

of error.

In this particular study we did try to allow for the possibility of both

kinds of errors not only by including an equal number of instances and non-instances

of each concept but also by choosing instances which we thought might promote

underextension errors and by choosing non-instances which we thought might

promote overextension errors. Specifically, in the case of the instances of a

concept we attempted to cover a broad range of the denotative possibilities of

the various concepts, including both typical and familiar instances (e.g., dog,

bread) and unfamiliar and atypical instances (e.g., preying mantis, caviar). In

the case of non-instances we included a relatively large number of cases which,

based on our understanding of previous reports of overextension in the child's
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first terms of reference would be most likely to produce overextension errors

(and Indeed they did). For example, when the child was tested for 'collie',

three out of ten non-instances were other dogs, and three were other animals;

when he was tested for 'dog', ten out of 20 non-instances were other animals, etc.

Thus this study allowed for both kinds of errors and, indeed, both kinds of

errors were made. It is notable that in this particular study children make

more underextension errors, especially in view of the fact that the literature

on the subject has so often stressed only overextension in the child's first

terms of reference. However, I do not want to arge that underextension is

necessarily more prevalent than overextension in the child's first terms of

reference on the basis of this study. My position is rather that both kinds

of errors do occur and whether you will observe more of one than the other depends

upon the concepts being tested and the nature of the instances and the non - instances.

A more interesting question than "Which kind of errors do children make

most?" is "How does the ratio of one type of error to the other change with

increasing age?" The literature which emphasizes overgeneralization in the child

is usually concerned with children between the ages of one and three years. The

children in our study were between 2 1/2 and 4 years and 4 1/2 and 6 years. Is

it possible that younger children are more likely to make relatively more

overextension errors compared to underextension errors? The answer to this

question is given by Figs. 4 and 5 which show the ratio of underextension errors

to overextension errors for each of the age groups. Fig 4 is based on all subjects

Insert Figs. 4 and S here

with a "No" to an instance counting as an underextension error and a "Yes" to a

non-instance counting as an overextension error. Fig.4 shows that, if anything,

the 2 1/2 to 4 year old group makes proportionately more underextension errors
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than overextension errors compared to the 4 1/2 to 6 year old group. Again

it might be objected that we should not include subjects who have not demon-

strated that they have the word in their vocabulary. So in Fig. 5 we again

calculated the ratio of underextension errors to overextension errors, but this

time we deleted those subjects who did not meet the previously used criteria for

having the word in their vocabulary. When the analysis is done in this way

it can be seen in Fig. 5 that the ratio of underextension to overextension errors

is 1.8 for both the 2 1/2 to 4 year olds and the 4 1/2 to 6 year olds. The

implication of this analysis is that, although younger children make more errors

of both kinds than do older children, they do not necessarily make proportion-

ately more overgeneralization errors than do older children.

Relation of Underextension Errors to Level in Hierarchy:

When we were planning this experiment we decided to test children for

concepts at different levels of generality. At the back of our minds was the

hypothesis that the more general a concept the more likely it would be that

children would make more underextension errors. We reasoned that the more

specific a concept, the more perceptuallY homogeneous the instances of that concept

would be and, therefore, that if a child could correctly classify one instance

of a specific concept he would probably be able to correctly classify other

instances since they would be perceptually similar. The more general a

concept, the more perceptually diverse the instances of that concept would be

and, therefore, we thought that the child's ability to correctly classify one

instance of a more general concept would be no guarantee that he would be able

to correctly classify another perceptually dissimilar instance.

However, this hypothesis In retrospect appears to have been somewhat simplistic,

for there appear to be cases where a child will not recognize an instance as

belonging to a more specific category, although he does recognize it as belonging
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to a more general category. For example, there were several pictures of tulips

which children said were not 'tulips' while other children correctly identified

these tulips as being 'flowers'. In some cases for which a child said that a

picture of a tulip was not a 'tulip' it appears that he did not have the word

in his vocabulary at all and that he was simply guessing, which resulted in

negative responses tc, positive instances. However, in other cases some children

seemed to know that only flowers were tulips (they never said that non-flowers

were tulips), but still said that several instances of tulips were noetulips'.

Even adults make several underextension errors on the concept 'tulip' whereas

they rarely make underextension errors on the concept 'flower'. In a recent

issue of Better Homes and Gardens, photographs of several different kinds

of chrysanthemums were shown and I was struck by the variety of types of

chrysanthemums that do exist, many of which I did not recognize as chrysanthemums

although I did recognize them all as being flowers. These examples illustrate

that our initial hypothesis that the more general a concept, the greater the

likelihood of underextension errors is not correct in all cases. 1

What our data on underextension errors do suggest is that, in terms of

vocabulary development, there is neither a concrete to abstract progression nor

an abstract to concrete progression, but most often the child is best at

identifying instances of some intermediate term within 4 hierarchy of names and

does not do so well at more specific and more general names. For the particular

hierarchies of concepts that we used in this experiment children do better on 'dog'

than on 'collie' or 'animal'; better on 'flower' than on 'tulip' or 'plant'; and

better on 'apple' than on 'fruit' or 'food'. Such a description seems appro-

priate when only pictures which were tested at each level in a hierarchy are

considered. For example, for the ten pictures of collies children gave the

greatest percentage of "Yes" responses when asked "Is this a dog?", next greatest

1
I am grateful to R. J. Herrnstein for first pointing out to me the problem
with this hypothesis.
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when asked Is this ap animal?" and least when asked "Is this a collie?" For

the ten pictures of tulips children did best when asked "Is this a flower?", next

best when asked "Is this a plant?" and worst when asked "Is this a tulip?" For

the ten pictures of apples children do best when asked Is this an apple?" and

equally badly when asked "Is this a fruit?" and "Is this a food?" On the

assumption that the ability of children to recognize instances as belonging to

various categories is a measure of the order of acquisition of category labels

these results constitute a replication of the basic findings in our previously

reported study The Order of Acquisition of Category Labels.

Conclusions

Diary studies are systematically biased to show only overextension in the

child's first terms of reference. When an experiment is done which permits the

possibility of both overextension and underextension errors it is seen that

children do in fact make both kinds of errors. Generalization (filling out

categories) thus appears to be just as real as differentiation (narrowing down

categories) in the early conceptual development of the child.

Whether a child will make overextension errors or underextension errors

appears to depend upon at least the following three factors: (1) the particular

child in question; (2) the concept being investigated; (3) the nature of the

instances and non-instances being tested. With respect to the child in question,

some children will overextend certain terms whereas others will underextend those

same terms while still others will neither overextend nor underextend them.

The answer to the question of whether a child's concept is more or less

general than the corresponding adult concept also depends upon the particular

concept in question. For example, the preschool child's concept of 'flower' often

extends beyond the adult's concept of 'flower' since the child often includes
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several other kinds of plants (non-flowers) in the category "flower". On the

other hand, the child's concept of 'plant' is often less general than the adult's

concept of 'plant' since the child will often not include certain kinds of

plants (such as tree3 and sometimes flowers) in the category 'plant'. Thus the

concept 'flower' usually becomes more restricted in development whereas the

concept 'plant' usually becomes more general. The developmental changes in

the extension of the concepts 'flower' and 'plant' are depicted schematically

in Fig. 6.

Insert Fig. 6 here

Finally, certain kinds of Instances appear to be more likely to prOduce

underextension errors in children than other kinds of instances, and certain kinds

of non-instances appear to be more likely to produce overextension errors than

other kinds of non-instances. Atypical or peripheral instances (cf., Heider, 1973,

1973) of a given concept seem more likely to produce underextension errors than

typical or central instances. The familiarity of the instance may also play

a role. At least in some cases young children will exclude a familiar instance

from a general category because they have another name for that instance ("That's

a dog, not an animal") and because they sometimes do not seem to realize that a

single object can belong to more than one category or, to put it another way,

that a given object has several equally valid names. Three attributes of non-

instances may be important in enticing the child to make overextension errors. In

decreasing order of the likelihood of their importance these are : (1) perceptual

similarity -- the non-instance is perceptually similar to an instance of the

concept; (2) association through contiguity -- the non-instance has been seen

in the presence of an instance of the concept; and (3) functional similarity --

the non-instance serves the same function for the child as an instance of the

concept.
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Schematic representation of developmental changes in the
extension of the concepts "flower" and "plant". The
figure illustrates that whether a child's concept is more or
less general than the adult's concept depends upon the
particular concept in question. The child's concept of
"flower" often extends beyond the corresponding adult
concept whereas the child's concept of "plant" is usually
more restricted than an adult's.

flower (Child)

flower (Adult)

The arrow indicates the direction of developmental change.

plant (Adult)

plant (Child)
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The arrow indicates the direction of developmental change.
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In the present study it was often difficult to isolate the roles played

by periptierality and familiarity in producing underextension errors and to

isolate the roles played by perceptual similarity, association through contiguity

and functional similarity in producing overextension errors. In the two

experiments to be presented next we have tried to tease apart the contributions

of these various factors in bringing about the child's early referential

problems.
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4. The Determinants of Underextension Errors (J. Anglin and Elizabeth Smith)

In a previous study (See #3 On the Extension of the Child's First Terms

of Reference) it was shown that children sometimes do not include instances

in concepts which adults do include. For example, when shown a picture of a

preying mantis and asked "Is this an animal?", many children said "No"

whereas adults invariably said "Yes". Or, when shown a picture of a sycamore

tree and asked "Is this a plant?", many children said "No", often adding "It's

a tree, not a plant", whereas adults invariably said "Yes". The question of

real interest concerning the underextension errors of the child is: Why do

they make them for certain instances and not for others? An intuitive and ad hoc

analysis of the stimuli suggested that at least two factors may play a role in

enticing a child to make such errors. First it seemed that children would often

make errors for instances which intuitively do not seem to be "typical" instances

or good examples of the concept being tested. Thus, for example, although

adults will agree that a preying mantis is an 'animal' they will often point

out that it is not as good an example of an 'animal' as a dog or horse or

some other four-legged furry mammal. Eleanor Heider (1973, 1973) has recently

made much of the notion that some instances are better examples of concepts

than others. She, like several others recently including Susan Carey (1973)

and J. Fodor (1972), has argued that the traditional notion of a concept as

being, comprised of a bundle of criterial attributes or features is incorrect

and that most natural categories do not have well-defined boundaries. Rather

she argues that a given concept has "internal structure" by which she means

that a given category is composed of a Dore meaning which consists of the

clearest cases or best examples of the category, surrounded by other category

members of decreasing similarity to that core. Thus, instances of a concept
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vary along a dimension which she calls 'centrality', with the best instances

being very central and the worst instances being very peripheral. She has found

that adult subjects find it a meaningful task to rate instances according to

their degree of centrality to a given concept and that they tend to agree in

their judgements of centrality. So, for example, for the concept 'fruit' 'apple'

is rated by adult subjects as being a good exemplar of the category whereas

'fig' or 'olive' are rated as being poor exemplars. 'Robin' is rated as a

good exemplar of 'bird' whereas 'chicken' or 'ostrich' are rated as poor

exemplars.

One might speculate, as Heider in fact has, that children's concepts

often start out being comprised of the central or prototypical instances of

the corresponding adult concept and that it is only with development that the

more peripheral instances of the adult concept come to be included in the

child's, While this hypothesis both overstates its case and does not account

for all of the child's underextension errors, it does make intuitive sense out

of many of the underextension errors which do occur. For example, although

we did not have adults rate the pictures in the preceding experiment along

the dimension of centrality, it is safe to assume that the picture of a

preying mantis would be rated RS less central to the concept 'animal' than,

for example, a picture of a dog. Also we have had adults rate various kinds

of trees for their degree of centrality to the concept 'plant' and in general

trees are rated as being rather peripheral. Thus again it would be fairly safe

to assume that the picture of the sycamore tree which produced many

underextension errors in children is probably a peripheral instance of the

concept 'plant'. Children do not always make underextension errors to the

picture of the preying mantis or to the picture of the sycamore tree or to
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other pictures which one might guess would be rated as peripheral (which is

why I said the hypothesis probably overstates its case), but most of the

instances of concepts which produced a relatively large number of underextension

errors do seem to be atypical, peripheral or 'poor' examples of the concepts

in question. There was one notable exception to this general rule, however.

Adults generally rate pictures of human beings as being quite central to the

concept 'animal', but as we saw previously preschool children invariably

choose not to classify a picture of a woman as an 'animal'. Thus adult

judgements of centrality will not always provide a predictor of the tendency

of the child to exclude an instance from a category, but then again they may

very often be predictive.

Eleanor Heider (1973) conducted an experiment which in fact did suggest

that when a child fails to include an instance in a concept it is often in

the case of peripheral instances. She presented words to children and to

adults in either true sentences or false sentences and the subject's task

was to push a button indicating whether the sentence was true or false. True

sentences were of the form "A robin is a bird", "A duck is a bird", "A carrot

is a vegetable", etc. The nouns in the subjects of these sentences were of

two types: they were either central or peripheral instances (according to

adult ratings) of the categories in the predicates of the sentences. She

found, among other things, that neither adults nor children made many errors

on the central instances but that children made many errors (about 25%) on

the peripheral instances whereas adults did not. This suggests that children

tend to exclude instances from categories when they are peripheral exemplars

of those categories. The children in Heider's study were 9 to 11 years old,

much older than the age group with which we have been concerned in this series
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of studies, In the study to be presented we have attempted to see whether tvd4

to six year olds will also make underextension errors for instances which

have been rated as peripheral by adults more often than for instances which

have been rated as central. We have used pictures rather than words, but

the basic idea is the same.

In addition to the central-peripheral factor, we also wanted to investigate

the role played by another attribute of instances which can be rated by adults:

the familiarity of the instance. According to one hypothesis the child would

make relatively more underextension errors to unfamiliar than to familiar

instances since his lack of experience with such instances might go hand in

hand with a lack of knowledge of the categories to which those instances belong. It

seemed possible, for example, that children failed to classify a preying

mantis as an 'animal' because they knew nothing of preying mantises, including

that they are animals. The problem here is that a preying mantis is both a

peripheral and unfamiliar instance of the concept 'animal' and it is

unclear which of these two factors is the important one in determining

underextension errors to it Would the child also make underextension

errors to a wombat, or an aardvark, or an anteater, which are presumably

unfamiliar to him but which, because they are four-legged furry mammals are

also central to the concept 'animal'?

Another line of argument suggests that familiar rather than unfamiliar

stimuli will sometimes encourage underextension errors, for we noted in the

preceding study that the child w!..11 sometimes fail to include a familiar kind

of object in a general category quite possibly because he has a more specific

name for the object and because he does not realize that a given object can

belong to two different categories or be named in two equally valid, different
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ways. Thus, An the case of the picture of the sycamore tree when asked "Is

this a plant?", children were often observed to say something like "No,it's

a tree, not a plant." In the case of a picture of a dog when asked "Is this

an animal?", children occasionally said "No, it's a dog, not an animal."

Inhelder and Piaget (1964) have made similar kinds of observations. For

example, they showed a child a group of eight flowers, four of which were

primroses. They then asked the child if he would have more if he took all

of the primroses or all of the flowers. The child said he would have the

same in either case, suggesting that he did not realize that the object

which is called 'primrose' is also called 'flower'.

Such examples illustrate that children sometimes have not mastered the

structure of class hierarchy and have trouble interpreting any given object

as an instance of more than one conceptual category. According to this

view, when the child says of a sycamore tree "It's a tree, not a plant", his

labelling the object with the dominant name 'tree' dissuades him from

categorizing it as a 'plant' at the same time. Presumably such interference

will be more likely to occur for familiar objects since he may

often have access to names for familiar objects but not for unfamiliar objects.

In the study to be presented we have attempted to discern the contributions

of the central-peripheral factor and the familiar-unfamiliar factor in

determining underextension errors. In an effort to disentangle the roles

played by these factors we have examined the extent to which children make

underextension errors for four different kinds of instances: central-familiar,

central-unfamiliar, peripheral-familiar and peripheral-unfamiliar.
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Method

Our goal was to investigate the tendency of children to exclude four

kinds of instances of concepts from those concepts. Specifically the kinds of

instances we wanted to investigate were : (1) central and familiar; (2) central

and unfamiliar; (3) peripheral and familiar, and (4) peripheral and unfamiliar.

We did not want to rely on our own intuitions of the degree of centrality or

familiarity of the instances since our intuitions might be idiosyncratic or

biased for one reason or another. We therefore decided to obtain judgements

from several adults of the centrality and familiarity of several instances to

several concepts so that we might choose from these instances ones which adults

in general tend to rate as being central and familiar, central and unfamiliar,

peripheral, and familiar and peripheral and unfamiliar.

We began by taking photographs of several different instances of several

different categories. Specifically we collected a pool of about 300 pictures

of instances which fell into eight different categories :dogs, toys, foods,

plants, birds, animals, clothing and vegetables. We then chose from these

300 pictures a total of 188, with 23 or 24 pictures in each category which

we thought were visually clear and which intuitively seemed to cover a

fair range of the centrality-peripherality and the familiarity-unfamiliarity

dimensions. We then asked ten adults to rate these pictures according to their

degree of centrality to the categories to which they belonged and according to

their degree of familiarity. The adult judges, seven femaleg and three males,

were all over 18 years of age, were from the Cambridge area and were either

students at Harvard or otherwise employed. Adult judges were told that they

would be asked questions about pictures of instances of the eight categories:

'animal', 'plant', 'food', 'dog', 'toy', Ibirdivegetable' and 'clothing'.

Specifically they were told that they would be given a pack of 23 or 24
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pictures for each of these categories and would be asked to rate each picture

for its degree of centrality to the category to which it belonged and also

for its degree of familiarity. We spent a few minutes explaining to subjects

what we meant by centrality and what we meant by familiarity. Specifically,

for the 'centrality-peripherality' dimension we told them: "This dimension

refers to how 'close' or 'distant' the object pictured is to the most typical

instance (or instances) of the concept. In your judgements, first think of

the most typical instance (or instances) that you can ( the "doggiest" dog,

the most "clotheslike" article of clothing, etc.). Then as you look through

the pictures, rate each one according to its nearness to (centrality) or

distance from (peripherality) this typical instance. Some cases are better

casesoof a concept than others and those which you feel are good instances

should be rated as central whereas those which you feel are poor instances

should be rated as peripheral." After some discussion subjects seemed to

understand what we meant by centrality and the seven-point scale along

which they were to rate the stimuli (which I will describe more fully

shortly). We then told them that it was possible that for some of the pictures

they might feel that the objects depicted were not instances of the concepts

under study at all and, if so, they were not to rate the stimulus for its

degree of centrality to the category in question but rather should mark the

space provided on the rating sheet with an "X". We later rejected any of the

pictures which were judged not to be instances from the set we finally chose

to use with children since we wanted to be sure that when a child made an

underextension error it was a genuine one and that adults would not make the

same mistake.

We then told them that for each picture they would also be asked to

rate it along a familiarity-unfamiliarity dimension. Specifically, we told
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them: "For this dimension rate each picture according to how familiar or

unfamiliar the kind of object pictured is, In this rating, try to be as little

idiosyncratic and as much intuitively average as you can. In other words, rate

each object pictured by thinking how familiar that kind of object is 'in general'

or among the other possible objects in this category. Perhaps you have seen

an armadillo frequently, but on the whole an armadillo is less familiar,

less wellknown, or less frequently seen than, say, a dog." Subjects seemed

to have little problem with the idea of familiarity.

They were then shown a seven-point scale along which they were to rate

the picturLi for both centrality and familiarity. Each of the numbers on the

scale was described verbally. Subjects were to choose a 1 is they thought the

stimulus was 'extremely' peripheral or unfamiliar, a 2 if they thought it was

'very' peripheral or unfamiliar, a 3 if they thought it was 'quite' peripheral

or unfamiliar, a 4 if they thought it was 'moderately' central or familiar,

a 5 if they thought it was 'quite' central or familiar, a 6 if they thought

it was 'very' central or familiar and a 7 if they thought it was 'extremely'

central or familiar. The seven-point scale was placed at the top of each individual

rating sheet so the judges could refer to it as they rated the pictures. Subjects

were asked to go through all the pictures in a pack and rate them along one

dimension. Then they were asked to go through the pictures in that pack

again and rate them along the other dimension. Half of the subjects rated

the pictures for centrality first and familiarity second; the other half of

the subjects rated them for familiarity first and centrality second. The rating

process took from 45 to 60 minutes for each subject. All subjects seemed to

understand the task although many of them had questions about its purpose which

were answered at the end of the session.
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The adult centrality ratings for each stimulus were then averaged as

were the adult familiarity ratings, On the basis of these average ratings we

chose 12 pictures for each of four categories to be used in an experiment

with children. The four categories were 'animal', 'clothing', 'food' and

/bird'. The 12 pictures for each category were chosen such that three of

them had been rated by adults as being central and familiar, three of them

as central and unfamiliar, three of them as peripheral and familiar and

three of them as peripheral and unfamiliar. The numerical criteria we

were forced to use in light of the averaged adult ratings were as

follows: (1) Instances which were rated as greater than 4.5 along the

centrality dimension were used as central instances; instances which were

rated as less than 4.5 along the centrality dimension were used as

peripheral instances. (2) Instances which were rated as greater than 5.0 on

the familiarity dimension were used as familiar instances; instances which

were rated as less than 5.0 on the familiarity dimension were used as

unfamiliar instances. The instances used in each category and the average

adult judgements of centrality and familiarity for each instance are

shown in Table 1. Consider, for example, the first column of Table 1 which

Insert Table 1 here

shows the 12 pictures which were used as instances of the concept 'animal'.

The three central pictures are of a cow, horse and cat. Adult judges had

rated these as being both central to the conceptianimal' and familiar. The

three central unfamiliar instances were pictures of a wombat, an aardvark and

an anteater. Adults had rated these pictures as being central to the concept
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'animal' but unfamiliar. The three peripheral familiar instances were pictures

of an ant, a butterfly and a starfish. Adults had rated these pictures as being

peripheral examples of the concept 'animal' but familiar. Finally the three

peripheral unfamiliar instances were pictures of a crustacean, a hydra and

a centipede. Adults had rated these pictures as being both peripheral to

the concept 'animal' and unfamiliar. Xeroxes of the actual pictures of

instances used in the experiment with children are shown in the following

pages. In addition to the 12 instances of each concept were also included Aix

Insert 48 pictures here

non-instances (which are not presented) for each concept in our study

with children. Thus each child was shown a total of 72 pictures with 12

instances and six non-instances of the four concepts 'animal',

'clothing', 'food' and 'bird'.

Subjects were 20 children between two and six years of age from the Living

and Learning School in Woburn, Massachusetts. All children were from middle

class families living in the area. Children were taken from the classroom

situation and came quite voluntarily to the "surprise room", a private

staff room where there was a table, chairs and the material for the session.

Children were seated to the left of the experimenter who began by asking them

for such vital statistics as their names, ages and how much television they

watched. (All children watched some T.Y. and had seen Sesame Street in

particular.) Then when the child seemed comfortable E turned on the tape

recorder and began a session. First the child was asked to define, describe



BEST COPY AVAILABLE

fr

i

Cow

...

Horse

Cat

a

i



BEST COPY AVAILABLE

oef Vra.:7g0:14 4.
. '

Wombat

Aardvark

Anteater



BEST COPY AVAILABLE

Ant

Butterfly

Starfish



BEST COPY AVAILABLE

Crustacean

Hydra

Centipede



BEST COPY AVAILABLE

Shirt

Pants

Dress



OEST COPY AVAILABLE

Kimono

Coptic tunic

1587 Suit



BEST COPY AVAILABLE

High Heel

Scarf

Skates



BEST COPY AVAILABLE

AA0011104,41-±20°

Lace Collar

1715 Wood Shoe

Venetian Hat



04,0

P0,0,01.

Bread

Egg

Chicken



, T., 4,01""4"14*A
Atip

N...41wooask;Asi-torrA

Ist,-,1". r

4 e 4 k. 4

,;-

Kidney

Cod Fish

Tongue



Ketchup

Coffee

Lollipop



BEST COPY AVAILABLE

Coffee Beene

Mint Leaves

Morel Mushrooms



toy room

Prothonotary Warbler

English Tree Sparrow

Bluejay



BEST COPY AVAILABLE Vulture

Eastern Green Heron

Hummingbird



tiff COPY AVAILABLE

!PI. N'A

. r,%:....

N' e

Nen

Duck

Penguin



,
A04.4o'0:

Kiwi

American Egret

Pelican



87.

and give examples of each of the four test categories. As it turned out they

could all give some example or definition of the categories which indicated

that they had at least some notion of them. Then E explained that they

would be shown pictures and asked a question for each picture and that they

would be asked to answer "Yes" or "No" to the question. Also they were

encouraged at the outset to name any picture they were shown for which they

might know a name. Then E showed each picture one at a time to the child and

asked, "Is this an animal?" or "Is this clothing (clothes)?" or "Is this

food?" or "Is this a bird?" depending upon which picture was being presented.

If the child answered "Yes", that answer was recorded, the picture was placed

apart for later probing and E moved on to the next picture. if the child answered

"Yes, it's an X", that entire answer was recorded, and E moved on to the next

picture. If the child answered "No, it's an X", that entire response was

recorded and E moved on to the next picture. If the child answered simply

"No", E probed the child Immediately inquiring "What is it?", recorded the

entire response and moved on to the next picture. After testing the child on

each of the 72 pictures, E again presented to the child all those pictures for

which he had responded simply "Yes" and asked of each "What is this?", recording

the child's name for the picture. Thus for each instance our results included

for each child not only a "Yes" or a "No" to the question "Is this a ?"

but also the label with which each child chose to name each picture. We wanted

to obtain specific identifications of the stimuli from the children in order

to understand the nature of any underextension errors that might occur. Specifi-

cally, if the child made an underextension error to a stimulus but identified

it correctly then this would be evidence that his underextension error was

not due to the perceptual ambiguity of the picture but rather was conceptual

in origin. On the other hand if the child misidentified the stimulus with
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name that was not an instance of the category being investigated then this

might mean that his error was due to the perceptual ambiguity of the picture.

Oftentimes a picture would require considerable discussion to insure

that the child definitely meant "Yes" or "No" and knew, or at least thought

he knew, what the object depicted was. Sessions lasted for about half an hour.

The occasional child sometimes grew restless but all finished the task with

complete and serious responses. Many of the children seemed to enjoy the

task and would ask if they could "do it again". Children were given lollipops

as a modest reward for their services at the end of the session.

Results

Fig. 1 shows the total number of underextension errors (out of 48 possible)

Insert Fig. 1 here

made for each individual child as a function of age. Fig. 1 reveals that

children make a substantial number of such errors in this study with three

quarters of the children making more than ten (out of 48 possible) errors.

Fig. 1 also reveals that there is an inverse relation between the number of

underextension errors made and the age of the child, although this relation

is far from monotonic.

For which of the instances did children make the greatest number of

underextension errors? Table 2 shows the total number of errors made for

Insert Table 2 here
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Table 2

Total number of errors made for
each kind of stimulus used in
underextension study.

FAMILIAR

UNFAMILIAR

CENTRAL PERIPHERAL

17 /92

19 92
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each of the four kinds of instances being studied in this experiment: central

and familiar, central and unfamiliar, peripheral and familiar and peripheral

and unfamiliar. As Table 2 shows central instances, regardless of whether

they are familiar or unfamiliar, produce very few errors (17 and 19) compared

to peripheral instances (132 and 92). Both kinds of peripheral, instances

produce many errors with fL.ailiar peripheral instances actually producing

substantially more errors (132) than unfamiliar peripheral instances (92).

While Table 2 gives the overall pattern of underextension errors made

by children in this study, it will require a more detailed examination of the

responses produced by children for each of the individual instances of each

of the concepts in order to understand and interpret that pattern. Table 3

Insert Table 3 here

presents the total number of underextension errors ("No" responses to instances)

and the total number of correct responses ("Yes" responses to instances) made

by the 20 children to each of the 48 instances used in this study. Recall that

in addition to obtaining a "Yes" or "No" to the question "Is this a

children were also encouraged to give a name for the object depicted in each

picture as well if they did not do so spontaneously. A breakdown of the

naming of pictures in cases where the child made underextension errors is presented

in Table 4. A breakdown of the naming of pictures in cases where the child did

not make underextension errors is presented in Table 5. In Tables 4 and 5

I

Insert Tables 4 and 5 here
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Table 4

Breakdown of naming of pictures
in cases where child made under-
extension errors.
(Continued next page.)
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Table 5

Breakdown of naming of pictures
in cases where child did not make
underextension errors.
,(Continued next page.)
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MN__
each of the names provided by children for the pictures were assigned to

one of four categories t (1) CC- Correct Classification: If the child named

the object depicted correctly his name was counted as a correct classification

(e.g., "cow" to a picture of a cow, "horse" to a picture of a horse). (2) RC -

Related Classification: If the child named the object depicted incorrectly

but with a name that is an instance of the category being tested his name

was scored as a related classification. For example, if the subject called a

picture of a cow a "horse" it was scored as a related classification since

"horse" is incorrect but at the same time a kind of 'animal'. (3) UC - Unrelated

Classification: If the child named the object depicted incorrectly and with

a name that is not an instance of the category being tested his name was

scored as an unrelated classification. For example, if a subject called the

picture of a cow a "tree" it was scored as an unrelated classification since

it was both incorrect and not an instance of the concept 'animal'. (4) DK - Don't

Know: If the child indicated that he did not know a name for an individual

picture this was scored as a "Don't Know" response. Every attempt to name an

instance could be classified in one of these four ways. Tables 4 and 5 shOw

for each of the 48 instances the total number of times the names provided

by children fell into each of these four categories.

With the aid of Tables 3, 4 and 5 I would like to consider the responses

of the children to each instance in turn in an attempt to discern the source

of their underextension errors where they exist. This discussion will be

relatively free of theoretical interpretation. After I have examined each of

the instances in turn I will try to interpret the results in a more theoretical

discussion.
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A. Allimals: Central and Familiar

(1) Cow: 1 No [VC]; 19 Yes 114 CC, 3 AC, 2 DK]

(C=7.01 F=7.0)

The picture of a cow received 19 "Yes" responses and 1 "No" response to

tha question "Is this an animal?" Fourteen of the 20 children correctly identi-

fied this instance as a 'cow' and also correctly classified it as an /animal'.

Thus the availability of a more specific name was not enough to cause children

to exclude this instance from the animal category. The one child who did not

classify it as an animal identified it as 'food' and so his exclusion was

therefore in fact consistent with his identification of the stimulus.

(2) Horse: 1 No [CC]; 19 Yes [18 CC, 1 RC]

(C=6.9; F=6.7)

The picture of the horse also received 19 "Yes" responses and 1"No" response

to the question "Is this an animal?" The one underextension error was associated

with the dominant name reaction "No, horsie." This particular child correctly

identified the picture as a horse but in spite of this, or perhaps because of it,

did not classify it as an 'animal'. Eighteen of the children correctly identified

the picture as a horse but also classified it as an 'animal'. The remaining

child mis-identified it as a 'donkey' and classified it as an 'animal'.

(3) Cat: 3 No [3 CC]; 17 Yes [17 CC]

(C=7.0; F=7.0)

All children correctly identified this picture as a 'cat' or 'kitty', etc.

Seventeen of these children also correctly classified it as an 'animal'. The

three children who made underextension errors to this stimulus gave dominant

name reactions such as "No, it's a cat (kitty)."
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Animals: Central and Unfamiliar

(4) Wombat: 0 No; 20 Yes [17 RC, 3 DK]

(C -5.9; F"2.9)

No children correctly identified this instance as a wombat. Most of the

children guessed that it was a bear, a raccoon, a pig, a rat, etc., but

often expressed uncertainty about their guesses. Three of the children simply

said that they did not know what it was. Nonetheless all children agreed

that it was an 'animal'.

(5) Aardvark: 0 No; 20 Yes (1 CC, 12 RC, 7 DK)

(C=5.6; F=3.0)

Every child also agreed that the picture of an aardvark was an 'animal'.

One child could actually name it 'aardvark' since he had seen an aardvark

on Sesame Street. The other children either labelled it with the name of

some other kind of animal such as 'bear' or 'kangaroo' or 'anteater', etc., or

they admitted that they did not know what it was.

(6) Anteater: 1 No (RC); 19 Yes [3 CC, 10 RC, 6 DK]

(C=5.5; F=3.4)

Nineteen out of 20 children said "Yes" to the question "Is this an

animal?" for this stimulus. Only three children could identify it correctly

as an anteater. Ten of the children gave it some other animal name and six

of the children said they did not know what it was even though they had

agreed that it was an animal.

Animals: Peripheral and Familiar

(7) Ant: 7 No (5 CC, 2 RC], 13 Yes (11 CC, 1 RC, 1 DK)

(C=2.7; F=6.2)

Seven out of twenty children said that the picture of the ant wa3 not an

'animal'. Five of these correctly identified it as an 'ant' and two misidentified
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it as A 'spider', Since for adults both ants and spiders are animals the

"No" responses represent genuine underextension errors and were not due to

the visual ambiguity of the picture. Thirteen of the children correctly

classified this instance as an 'animal' and uSually identified it as an 'ant',

Thus again not all children nor even a majority will fail to classify this

instance as an animal even though they can name it more specifically, but a

significant minority will.

(8) Butterfly: 8 No [7 CC, 1 RC); 12 Yes (12 CC)

(C= 3.1; F=6.2)

Eight children said "No" when asked if this instance was an 'animal'.

Seven of these children correctly identified it as a 'butterfly' while one

child called it a 'fly'. Since butterflies and flies are both animals these

mistakes represent genuine underextension errors rather than resulting from

perceptual confusion. The other 12 children classified this stimulus as an

'animal' and correctly identified it as a 'butterfly'.

(9) Starfish: 10 No [8 CC, 1 UC, 1 DK]; 10 Yes [8 CC, 2 RC]

(C=2.8; F=5.8)

Ten children said "No" when asked if this instance was an 'animal'. One

of these children misidentified the stimulus as a 'flower' and thus his

underextension error was in fact consistent with his identification. One

child said he did not know what it was. The other eight children, however,

correctly identified it as a 'starfish',which means that their failure to

classify it as an 'animal' was not the result of perceptual confusion but rather

the result of their failure to realize that starfishes are animals. The other

ten children said that it was an 'animal' with eight of these correctly

identifying it as a 'starfish' and two identifying it as a 'butterfly' and a

'crab'.
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Animals: Peripheral and Unfamiliar

(10) Crustacean: 5 No [2 UC, 3 DK); 15 Yes [10 RC, 5 DK)

(C= 1.4; F=1.2)

Five children said "No" when asked if this stimulus was an 'animal'.

Two of these children identified it as a 'tree' and so were consistent in

not classifying it as an 'animal'. The other three said they didn't know what

it was. Fifteen children said "Yes" it was an 'animal' although none of

these children could correctly name it. Five of them said they did not know

what it was (although they classified it as an 'animal') and ten labelled

it with come other animal name such as 'bug', 'spider','octapus', etc.

(11) Hydra: 5 No [3 RC, 1 UC, 1 DK]; 15 Yes [7 RC, 8 DK]

(C=1.6; F=1.3)

Five children said "No" in response to the question "Is this an animal?"

While none of these children could name it correctly, three of them named it

with animal names - 'spider', 'octapus', 'octapus'. The fact that they

also declined to classify it as an 'animal' suggests that they did not think

of spiders or octapuses as 'animals'. Fifteen children did, classify it as

an 'animal'. Of these eight said they did not know what it was, and seven

labelled it with incorrect animal names.

(12) Centipede: 5 No [5 RC]; 15 Yes [13 RC, 2 DK)

(C=2.0; F=3.1)

Five children said "No" when asked if this stimulus was an'animal'. While

none of them were able to correctly identify it, all five of them did label

it with an animal name - 'caterpillar', 'spider' or 'bug'. Apparently for

these children caterpillars, spiders and bugs are not animals. Fifteen children

classified this stimulus as an 'animal' with 13 of them labelling it with some

incorrect animal name and two of then saying they didn't have a name for it.
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B. Clothing: Central and Familiar

(13) Shirt: 3 No [2CC, 1RC); 17 Yes [12 CC, 3 RC, 2 DK]

(C=6.8; F=7.0)

Three children said "No" when asked of this instance if it was 'clothing'.

Two of these children correctly identified the stimulus as a 'shirt' and one

of them called it atdress' and thus their mistakes in not classifying it

as 'clothing' were genuine underextension errors. Seventeen of the children

did classify it as 'clothing' with 12 of these identifying it as a

'shirt', with three labelling it with the name of some other article of

clothing ('coat', 'dress', 'jacket') and with two saying they did not know

what to call it.

(14) Pants: 3 No [3 CC]; 17 Yes 116 CC, 1 DK]

(C=6.6; F=6.8)

Three children said "No" when asked if this instances was 'clothing'.

Each of these three children identified the stimulus correctly as 'pants'

or 'trousers' suggesting that their mistakes were genuine underextension

errors. The other seventeen children classified this instance as 'clothing'.

Sixteen of these could correctly identify the stimulus as 'pants' or 'trousers'

or 'dungarees' while the remaining child said he did not know what it was,

(15) Dress: 4 No [4 CC]; 16 Yes [15 CC, 1 DK]

(C=6.6; P=6.3)

Four children said "No" when asked if this stimulus was 'clothing'. Each

of these children identified the stimulus as a 'dress' and so their mistakes

were genuine underextension errors. The other 16 children classified it as

'clothing' and all but one of these identified it as a 'dress'.
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Ci,othin : Centtral and I) familiar

(16) Kimono: 5 No [111C, 4 UC]; 15 Yes (10 RC, 5 DK)

(C.4.9; F.3.2)

Five children said "No" when asked if this stimulus was 'clothing'.

Of these four identified it with some non-clothing name such as 'animal'

or 'castle'. Thus their mistakes were in fact consistent with their

misidentifications. The remaining child called it a 'shirt' but still insisted

that it was not 'clothing'. The other fifteen children said "Yes" when asked

if it was 'clothing'. These children either misidentified it as a 'dress' or

a 'shirt', etc., or said they did not know what it was even though they did

classify it as'clothing'.

(17) Coptic Tunic: 4 No [4RC]; 16 Yes [14 RC, 2 DK]

(C.5.1; F=3.1)

Four children said this was not 'clothing' even though they identified

it as a 'coat' or a 'dress'. Sixteen children said "Yes" it was 'clothing'

although none of then could correctly name it. Fourteen of them gave some

incorrect clothing name, while two of them admitted that they did not know what

it was, even though they agreed it was 'clothing'.

(18) 1587 Suit: 4 No [4 RC]; 16 Yes (14 RC, 2 DK]

(C.5.2; F=3.5)

Four children declined to classify this stimulus as 'clothing' even

though they identified it as a 'coat' or a 'dress'. The other sixteen children

agreed that it was'clothing' with fourteen of them identifying it as some

such article of clothing as 'pajamas', 'dress', 'jacket', etc. and with two

of them saying they did not know what to call it even though they had classified

it as 'clothing'.
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(19) High Heel: 15 No (15 CC]; 5 Yes (5 CC]

(C -4,2; F -6.5)

Fifteen children said "No" in -response to the question "Is this

clothing?".All of these children correctly identified the stimulus as a

'shoe' and so their mistakes were genuine underextension errors. The

remaining five children classified this stimulus as 'clothing' and correctly

identified it as a 'shoe'.

(20) Scarf: 10 No (7 C ". 1 UC, 2 DK]; 10 Yes (7 CC, 1 RC, 2 DK]

(C=3.8; F=6.3)

Ten children said this was not 'clothing' even though seven of them

correctly identified it as a 'handkerchief', 'scarf', etc. The other

ten children classified it as 'clothing' with seven of them identifying it

correctly.

(21) Skates: 15 No (11 CC, 4 RC]; 5 Yes (3 CC, 2 RC]

(C= 3.4; F=6.3)

Fifteen children said the pair of skates was not 'clothing' although

most of them identified them as'skate,s' with the remaining children

identifying theme as'Ishoest or 'boots'. Only five children classified them

as 'clothing'.

Clothing: Peripheral and Unfamiliar

(22) Lace Collar: 16 No [10 UC, 6 DK]; 4 Yes RC, 2 UC, 1 DK]

(C= 2.2; F=2.2)

Sixteen children chose not to classify this stimulus as 'clothing'

Ten of these children identified it with some non-clothing name such as

'picture', 'design', bridge', etc. and so their refusal to classify it as

'clothing' was consistent with their misidentifications. The remaining six

children said they did not know a name for it. Only four children classified
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it as 'clothing', Curiously, when asked what it was, two of these children

identified it with non-clothing names - 'fan' and 'chicken'.

(23) 1715 Wood Shoe: 14 No (13 CC, 1 UC]; 6 Yes [6CC]

(Ca 2.4; Fa2.3)

Almost all children named this stimulus a 'shoe' but 14 children

declined to classify it as 'clothing'. Six children did answer "Yes" to

the question "Is this clothing?".

(24) Venetian Hat: 16 No [3 CC, 13 UC]; 4 Yes [3 CC, 1 DK]

(Ca 2.5; Fa2.9)

Sixteen children said "No" this was not 'clothing'. Of these, however,

thirteen misidentified the stimulus with some non-clothing name such as

'hair', 'horse', 'tree', 'grass', etc., so that their underextension errors

were actually consistent with their misidentifications. Three of them

correctly labelled this stimulus 'hat' suggesting that for them hats are

not articles of clothing. Four children classified this stimulus as an article

of clothing with three of them correctly identifying it as a 'hat' and one

of them saying he did not know a name for it.

C. Food: Central and Familiar

(25) Bread: 1 No [CC]; 19 Yes [19 CC]

(Ca6.8; Fa6.9)

All children correctly identified this stimulus as 'bread' (one child

said 'toast' which we counted as correct) and all but one child classified

it as 'food'. The one child who declined to classify it as 'food' gave a

dominant name reaction, "No, bread."
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(26) Igiu 0 No; 20 Yes (19 CC, 1 RC]

(C=6,8; F=7,0)

All children said "Yes" in response to the question "Is this food?" and

all but one child correctly identified it as an 'egg' with the remaining

child calling it a 'pancake'.

(27) Chicken: i. No (I VC]; 19 Yes [15 CC, 2 RC, 2 DK]

(C=7.0; F= 6.8)

Only one child responded "No" to the question "Is this food?" and he

identified it as a 'girl' and so his underextension error was consistent with

his odd identification of the stimulus. The rest of the children responded

"Yes" with most of them correctly identifying the stimulus as 'chicken' and

with two of them calling it 'steak' and 'vegetable' and with two of them

saying they did not know a name for it.

Food: Central and Unfamiliar

(28) Beef Kidney: 1 No [RC]; 19 Yes 11 CC, 12 RC, 6 DK]

(C=4.8; F=2.9)

Only one child declined to classify this stimulus as 'food'. This

child named the stimulus 'hot doge' and so his underextension error was incon-

sistent with his misidentification of the stimulus. Although only one of

the remaining 19 children could correctly identify it as 'meat' all of them

correctly classified it as 'food'. Many of them identified it with some

incorrect food name such as 'peppers', 'bread', 'mushrooms', etc., and

many of them admitted that they did not know a name for it even though

they agreed that it was 'food'.

(29) Cod Fish: 0 No; 20 Yes (7 CC, 10 RC, 3 DK)

(C=5.8; F=4.4)

All of the children correctly classified this stimulus as 'food'
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although only seven of them could identify it as 'fish'. Others misidentified

it with other food names such as 'chicken' or 'meat' or simply said they

could not name it even though they had classified it as 'food'.

(30) Tongue: 2 No (2 VC]; 18 Yes [15 RC, 3 DK]

(C=5.9; F"3.6)

Only two children declined to classify this stimulus as 'food'. These

children identified the stimulus as 'animal' and 'turkey'. Although none

of the other children was able to correctly identify the stimulus, they all

agreed that it was nonetheless 'food'.

Food:Peripheral and Familiar

(31) Ketchup,: 13 No (12 CC, 1 RC]; 7 Yes (7 CC]

(C=3.0; F=6.9)

Every child but one (who called it 'coke') correctly identified this

stimulus as 'ketchup'. However, thirteen children said "No" in response to

the question "Is this food?". All but one of these children recognized what

it was but declined to classify it as 'food'.

(32) Coffee: 16 No (16 CC]; 4 Yes [4 CC]

(C=2.7; F=6.8)

All children identified this stimulus as 'coffee' or 'something to drink',

etc., but sixteen of them chose not to classify it as 'food'. If the reader

does not feel that a cup of coffee is 'food', I must say that I sympathize

with him. We included this instance since for some reason all of our ten adult

judges rated this stimulus as a food, a peripheral food but nonetheless a food.

Perhaps it is best to ignore the data for this particular stimulus since it

is not crucial for our overall conclusions.
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(33) 1401),ApoPI 6 No 15 CC, ). DK); 14 Yes (14 CC)

(C=3.0; fm6,3)

Six children saids"No" is response to the question "Is this food?". Five

of these correctly identified the stimulus as a qollipop' or 'candy' and ,

so their failuresto, classify it as 'food' represent genuine underextension

errors. One child said he did not know what it was. Fourteen of the children

correctly identified it as a 'lollipop' or 'candy' and also classified it

as 'food'.

Food: Peripheral and Unfamiliar

(34) Coffee Beans: 5 No [5 RC]; 15 Yes [1 CC, 12 RC, 2 DK]

(C=2.6; F=4.1)

Five children said "No" when asked if this stimulus was 'food'. Three

of these children identified the coffee beans as 'seeds' so it is unclear

whether they were being consistent or inconsistent in their underextension

errors since some seeds are edible and others are not. The other two children

identified them as 'candy' and so their underextension errors are genuine. The

other fifteen children classified this stimulus as 'food' often identifying

it with such names as 'seeds', 'peanuts', 'watermelon pits', 'candy', etc.

Two children said they did not know what to call them although they classified

them as 'food'.

(35) Mint Leaves: 12 No [10 CC, 1 UC, 1 DK]; 8 Yes [4 CC, 4 RC]

(C=1.8; F=2.7)

Twelve children responded "No" when asked if this stimulus was 'food'.

Ten of these children identified them as 'leaves', one as 'flowers' and

one said he did not know what they were. Eight children responded "Yes' identi-

fying the stimulus as either 'leaves' which they often added were 'food' or as

other kinds of food such as 'lettuce', 'mustard greens', chicken', etc.
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(36) Morel Mushroom: 7 No (2 CC, 1 RC, 3 UC, 1 DR); 13 Yes (2 CC, 6 RC, 1 UC, 4 DK)

(C=2,2; F=2,1)

Seven children said "No" in response to the question "Is this food?". Three

of these children misidentified the stimulus as a 'tree', a'horse thing' and

/feet/ and so their unwillingness to classify this instance as 'food' was con-

sistent with their misidentifications of it. On the other hand two of these

children correctly identified it as 'mushrooms' and one of them identified it

as 'salad' so their names were in fact inconsistent with their unwillingness

to classify it as 'food'. The remaining child said he did not know what it was.

The other thirteen children classified this stimulus as 'food' with their

identification being two correct, six other food names, one non-food name and

four "Don't knows".

D. Birds: Central and Familiar

(37) Prothonotary Warbler: 0 No; 20 Yes [20 CC)

(C=6.5; F=5.5)

(38) English Tree Sparrow: 0 No; 20 Yes [20 CC]

(C=6.6; F=6.6)

(39) Bluejay: 0 No 20 Yes [20 CC)

(C=6.2; F=6.0)

For each of these stimuli children invariably responded "Yes" to the

question "Is this a bird?" and usually identified them as 'bird' or the

diminutive 'birdie'.
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Birds: Central and Unfamiliar

(40) Vulture: 0 No; 20 Yes (20 CC]

(cm5.7;

(41) Eastern Green Heron: 1 No (1 DK]; 19 Yes (19 CC]

(C..5.8; F."4.2)

(42) Hummingbird: 1 No (1 UC]; 19 Yes (19 CC]

(C..5.7; F-4.5)

Again, apart from one "No" response for the Eastern Green Heron ("Don't

Know") and one"No" response for the hummingbird ("kiki; cuckoobird"),

children responded "Yes" to the question "Is this a bird?" and usually

identified each as a 'bird'.

Birdg: Peripheral and Familiar

(43) Her;: 12 No (7 CC, 3 RC, 2 DK]; 8 Yes (4 CC, 3 RC, 1 UC]

(C=3.8; P.,6.4)

Twelve children, when asked "Is this a bird?", answered "No" for this

stimulus. Seven of these children correctly identified it as a 'hen', a

'chicken', a teockledoodledool, etc., and three identified it as a 'turkey' or

a 'rooster'. Thus for these children chickens are apparently not birds. Two

of the twelve children who said "No" for this stimulus said they did not

know what it was. The other eight children said "Yes" it was a bird, with most

of these identifying it as either a 'hen' 'chicken', 'rooster', or 'duck'.

One child said it was a 'camel' even though he had correctly classified it as

a 'bird'.

(44) Duck: 8 No(8 CC]; 12 Yes (11 CC, 1 DK]

(C..4.3; F=6.7)

Eight children said "No" when asked "Is this a bird?" Each of these eight
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children correctly identified it as a 'duck'. Thus for these children

apparently ducks are not birds. The other twelve said "Yes" it was a'bird'.

Eleven of these correctly identified it as a 'duck' while one said he did

not know a name for it even though he had classified it as a 'bird'.

(45) Penguins: 12 No (9 CC, 3 RC]; 8 Yes (5 CC, 1 RC, 2 DK)

(C=3.9; F=6.8)

Twelve children said "No" when asked if these were /birds'. Nine of these

correctly identified them as 'penguins' so apparently for them a penguin is

not a 'bird'. Three of these children called them 'pigeons' or 'eagles' and

so their underextension errors are conceptual rather than perceptual, since

both pigeons and eagles are 'birds'. Eight children said "Yes" they were 'birds'

with five of them identifying them as 'penguins', one as 'ducks' and two

not being able to give them a name.

Birds: Peripheral and Unfamiliar

(46) Kiwi: 1 No (UC]; 19 Yes (19 CC]

(C=3.1; F=2.9)

Only one child said "No" when asked "Is this a bird?" for this stimulus.

He identified it as a 'giraffe' and so his underextension error was consistent

with his misidentification. All the other children said "Yes" to the question

"Is this a bird?" and identified it as a 'bird'.

(47) American Egret: 2 No (2 RC]; 18 Yes (15 CC, 3 RC)

(C=3.7; F=4.2)

Only two children said "No" when asked of this stimulus "Is thid a bird?".

These children misidentified the stimulus as a 'duck' and an 'eagle'. Since

ducks and eagles are actually birds, their errors would appear to be conceptual
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in origin, The other eighteen children said "Yes" it was a bird with fifteen

of these giving a correct identification (usually 'bird') and three

identifying it as a 'duck', an 'ostrich' and a 'duck'.

(48) Baby Brown Pelican: 4 No (2 RC, 1 CC, 1 DK); 16 Yes (10 CC, 4 RC, 1 UC, 1 DK)

(C3.3; P.3.1)

Only four children said "No" when asked if this stimulus was a 'bird'.

Two of these children identified it as a 'duck', one as an 'animal' and one

said he did not know a name for it. Sixteen children said "Yes" it was a

'bird'. Ten of these identified it correctly usually as a 'bird' or 'birdie',

four of them called it a 'duck' or a 'goose', one of them called it a

'comb' and one of them said he did not know a name for it.
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Discussion

Of the two dimensions being studied in this experiment it is clearly the

central-peripheral dimension which plays the greatest role in bringing

about underextension errors. Regardless of whether they were familiar or

unfamiliar, every central instance produced fewer underextension errors

than any peripheral instance (with the exception of one tie). This is not

to say that the child will always fail to include a peripheral instance

in a given concept. But when he does make an underextension error the chances

are high that it will be for a peripheral instance rather than for a central

instance.

Familiarity appears to be less important in influencing the child

to make underextension errors. In this study, for central stimuli familiar and

unfamiliar instances produced approximately the same number of underextension

errors. For peripheral stimuli familiar instances actually produced more

underextension errors (about 40%) than unfamiliar stimuli. This may in part

be a result of the fact that children more often have specific names for the

familiar peripheral instances than for the unfamiliar peripheral instances

which they use at times to the exclusion of these instances from more general

categories. The availability of a more specific name is only very occasionally

enough to dissuade a child from including .a central instance in a given.

concept. However, the availability of a more specific name may often be the

additional factor which will dissuade him from including a peripheral instance

in that concept.

One of the most interesting aspects of the results just considered is

that children consistently classify unfamiliar central instances as instances

of the various concepts. Thus every child said that the picture of a wombat
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and the picture of an aardvark were 'animals' and all but one child said

the picture of an anteater was an 'animal'. Some of these children when asked

to identify the pictures tentatively guessed that they were pictures of

'bears' or 'kangaroos' or'pigs', etc., but a significant number of them said

they did not know what they were, had never seen anything quite like them

before, but nonetheless were quite certain that they were 'animals'. This

behavior testifies to the inferential or generative nature of the child's

concepts, for they will consistently include in categories various kinds

of instances which they have never seen before, provided they are central

instances.

For the most part the underextension errors made by children in this

study appear to have been conceptual mistakes rather than the result of

perceptual confusion. There were some cases for which the child apparently

did not recognize a given picture, would identify it incorrectly and con-

sistent with his misidentification, would not include it in a general concept.

This happened most often for peripheral unfamiliar instances and the most

striking cases were for two of the peripheral unfamiliar instances of 'clothing':

the lace collar and the Venetian hat. Children frequently misidentified the

lace collar with non-clothing names such as 'picture', 'design', 'bridge', etc.

and the Venetian hat with such non-clothing names as 'hair', 'horse', 'tree',

'grass', etc. Their unwillingness to classify these particular stimuli as

'clothing' was therefore consistent with their misidentifications. Thus it is

possible that the reason why these children did not include these stimuli as

instances of the concept 'clothing' was because of the perceptual ambiguity

of the pictures for them. If a child really saw the Venetian hat as a 'horse',

then his failure to count it as an instance of 'clothing' results from a

a perceptual problem. Conceptually he is being consistent by excluding it
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from the 'clothing' category since horses are not articles of clothing.

The majority of underextension errors were not of this nature,

however. Children would correctly identify the pictures of a butterfly as

a 'butterfly', of an ant as an 'ant' And of a starfish as a 'starfish', but

would not include them in the 'animal' concept; they would correctly identify

pictures of a high heel as a 'shoe' or of a scarf as a 'scarf' or of skates

as 'skates' but would not include them in the 'clothing' concept; they would

correctly identify pictures of ketchup as 'ketchup' and of a lollipop as a

'lollipop', but would not include them in the 'food' concept; they would

correctly identify pictures of a hen as a 'chicken', of a duck as a 'duck' or

of a penguin as a 'penguin', but would not include them in the 'bird' concept.

For such cases the child's problem clearly is not due to the perceptual

, ambiguity of the pictures since he can identify the stimuli correctly. Rather

his problem is conceptual in nature. He does not realize that butterflies,

ants, and starfish are 'animals', that shoes, scarves and skates are

'clothing', that ketchup and lollipops are 'food' and that chickens, ducks and

penguins are'birds'.

Thus this study reveals that children do not always include all the

instances which adults do Include in a given concept. The child will usually

include instances which are rated by adults as being good examples, typical

instances or central to the concepts in question regardless of whether those

instances are familiar or unfamiliar to him. He will often not include instances

which are rated by adults as being poor examples, atypical instances or

peripheral to the concepts in question even though he can often identify those

instances with a specific name.
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5. The Determinants of Overextension Errors (J. Anglin and Elizabeth Smith)

In a previous study (see #3 On the Extension of the Child's First

Terms of Reference) it was observed that children would sometimes include

objects within concepts which adults would not include. For example,

when shown a picture of a tomato and asked "Is this an apple?" many

children said "Yes" whereas adults invariably said "No." An examination

of the pictures which produced the greatest number of overextension

errors suggested that three factors may play a role in enticing the

child to make such mistakes. In decreasing order of the likelihood

of their importance as determinants of such errors, these were:

(1) perceptual similarity--the non-instance is perceptually similtr

to an instance of the concept; (2) association through contiguity- -

the non-instance has been seen by the child in the presence of an

instance of the concept; and (3) functional similarity--the non-instance

serves the same function as an instance of the concept.

In that study it was often difficult to discern which of these

three factors were crucial in enticing the child to overextend a given

term of reference since the non-instalces which did produce the greatest

number of overextension errors often appeared to be both perceptually

similar and continguous to an instance of the concept or perceptually

similar, contiguous and functionally similar to an instance of the

concept. For example, the tomato depicted in the picture mentioned

above which produced a large number of overextension errors seemed

to be perceptually similar to apples (*pie' was the word overgeneralized),

but it was also functionally similar (since both tomatoes and apples

are edible objects) and either of these factors (or both) might have
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been crucial in influencing the child to include it in his concept of

apple.' Moreover, it could be argued that the child may have seen

apples and tomatoes in the same place (in the supermarket, in the

refrigerator, on the dinner table, etc.) and therefore, that his

overextension errors were the result of association through contiguity.

Certain other considerations suggested that the most powerful of

these three determinants of overextension errors was probably perceptual

similarity, that the second most powerful was probably association

through contiguity and that the weakest was probably functional similarity)

if it was operative at all. For example, the children who classified*

the picture of a tomato as an 'apple' did not classify a picture of a

banana as an 'apple.' Bananas are presumably just as functionally

similar to apples (both dessert foods) as are tomatoes, and just as

likely to be seen in the presence of apples as are tomatoes. Thus,

apparently this degree of functional similarity and association through

continguity is not sufficient to sway the child to make overextension

errors and, therefore, the crucial attribute of the picture of

the tomato was probably its perceptual similarity to an apple.

Nonetheless, perceptual similarity does not seem to account for

all of the overextension errors that children make. For example,

Judy lingerer observed that children would often say "Yes" when asked

if a picture of a vase was a 'plant.' Vases do not look especially

like plants, nor do they serve the same function, but plants are often

seen in vases, so it seems that this may well be a case of overextension

because of association through contiguity. There wire no similar cases

suggesting that functional similarity alone could produce overextension

errors, which is why I argued above that functional similarity is probably
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These conclusions, however, were very tentative since there were so

few cases which would permit the teasing apart of the relative contributions

of these three factors in bringing about overextension errors. It was

particularly difficult to establish the relative importance of perceptual

similarity and association through contiguity, since for many of the stimuli

which produced a relatively large number of overextension errors arguments

could be made for either factor. In the present study we have investigated

the tendency of children to include non-instances in concepts when they are

only perceptually similar (and not functionally similar or likely to be

associated througL contiguity) to instances of those concepts, or when they

are only likely to be associated through contiguity with instances of those

concepts, or when they are only functionAlly similar to instances of those

concepts. By investigating the tendency of children to include such non-thstances

in various concepts our eventual hope is to discern the relative contributions

of these three factors in causing the child to overgeneralize his first

terms of reference.

Method

The approach we took was analogous to the approach we took to attempt

to disentangle the factors determining underextension errors (see #4 The

Determinants of Underextensior. Errors). Again, we collected a large pool

of about 400 pictures from which we chose 250 which we thought adults

might rate as being either perceptually similar to an instance
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of a concept, or likely to be contiguous with an instance of that concept,

or functionally similar to an instance of that concept. We began by

taking photographs of objects which we thought were perceptually similar

or continguous to instances of the following nine concepts: 'apple,'

'fruit,' Abread,"dog,"bird,"horse,"money,t 'car,' and 'flower.'

(We chose these concepts because we had found earlier that most two-

to six-year-olds had some notion of their meanings.) We also took

photographs of as many objects as we could that we thought were functionally

similar to the four concepts 'apple,' 'fruit,' car,' and 'money.' We

then enlisted the services of ten adults whom we asked to rate the

various pictures along three dimensions: perceptual similarity, associa-

tion through contiguity, and functional similarity. Each adult was asked

to rate over 25 pictures for each concept. For five of the concepts

('bread,' bird 'dog,' 'flower,' and 'horse') each adult was asked

to rate the pictures for perceptual similarity and association through

contiguity. For the other four concepts ('apple,' 'fruit,' 'car,' and

'money') they were asked to rate the pictures for functional similarity

as well as perceptual similarity and association through contiguity.

A seven-point scale was used again with a "1" representing extremely

perceptually dissimilar or extremely unconttguous or extremely functionally

dissimilar and a "7" representing extremely perceptually similar, extremely

contiguous, or extremely functionally similar. Let me illustrate the

instructions with reference to the 'car' category. Each adult subject

was shown 32 pictures and was askyd to "rate each of these pictures

according to how perceptually similar the objects in the pictures seem

to a 'car.' For example, if the object seems extremely perceptually

similar to a car, assign it the number '7'; if it seems moderately
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perceptually similar, assign it the number '4/; if it seems extremely

perceptually dissimilar, assign it the number '1/ etc." When the

adult judge had completed rating each picture for its degree of perceptual

similarity to a 'car,' he was given a new rating sheet and was asked to

go through the pictures again and co "rate each of these pictures

according to how likely you would be to find the objects in the pictures

in the presence of a 'car' ...." Finally, when they were finished

rating each pictulJ along this dimension, they were given another rating

sheet and were asked to go through the pictures again and to "rate each of

these pictures according to how similar in function the objects in

the pictures are to a 'car' ...." When a subject had finished rating

the pictures for one concept along each dimension, he was asked to

rate the pictures for the next concept along each dimension, and so on

until he had rated the pictures for each of the nine concepts.

After these judgments had been obtained we averaged the ratings

for each dimension for each picture over all ten subjects. Our goals

were as follows: (1) to obtain for each of the five categories 'bread,'

'flower,' 'horse,' 'bird,' and 'dog' pictures which were rated by

judges as being highly perceptually similar but unlikely to be associated

through contiguity (PS stimuli) and pictures which were rated by judges

as being highly likely to be associated through contiguity but perceptually

dissimilar (C stimli); (2) to obtain for each of the four categories

'apple,' fruit,' 'car,' and 'money' pictures which were rated by judges

as being highly perceptually similar but unlikely to be associated

through contiguity and functionally dissimilar (PS stimuli), pictures

which were rated by judges as being likely to be associated through

contiguity but perceptually dissimilar and functionalli7 dissimilar
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(C stimuli), and pictures which were rated by judges as being functionally

similar but perceptually dissimilar and unlikely to be associated through

contiguity (F stimuli). The average adult ratings of the pictures did

not allow us to meet these objectives exactly but we came reasonably

close. The two major problems were: (1) For the three animal concepts

'horse,' 'bird,' and 'dog' there were almost no PS stimuli. Rather,

for these concepts instances which had been rated as being highly

perceptually similar (e.g., donkey or mule to 'horse') had also been

rated as 'likely to be seen in the presence' of horses. Thus, for these

three concepts we used PS + C. stimuli (pictures rated as being both

perceptually similar and contiguous) and C stimuli. The idea was that

by examining the difference between PS + C stimuli and C stimuli we could estimate

the contribution of perceptual similarity alone in bringing about

overextension errors in children. (2) The second problem was that

for three of the concepts 'money,' 'apple,' 'fruit! there were almost

no F stimuli. Rather, for these concepts instances which had been

rated as high in functional similarity had also been rated as high in

association through contiguity or perceptual similarity. For this

reason for these three concepts ('money,' 'apple,' 'fruit') we only

used PS stimuli and C stimuli. For the 'car' category we did use

FS stimuli, however, in addition to C stimuli and PS + FS + C stimuli

(i.e., pictures which had been rated as high along all three dimensions).

Insert Table 1 here

Table 1 shows the average adult ratings of "perceptual similarity,"

"contiguity," and "functional similarity" for the 88 pictures which we

chose to use in a test of children's tendency to make overextension



Table I

Average adult judgements of "perceptual similarity",
"contiguity" and "functional similarity" for pictures
used in the overextension study.

Perceptually
Dissimilar

Uncontiguoue

Functionally
Dissimilar

SCALE used:

1
1 2

1
3

1
4 I 5 6 7

extremely very quite mod- quite very extremely
Functionally

erate
Similar

Perceptually
Similar

Contiguous

TYPE m type of stimulus!

(PS)m perceptually similar
(C)m contiguous
(PS-1-C)m perceptually similar and contiguous
(FS)m functionally similar
(PS+FS-1-C)m perceptually similar, functionally similar and contiguous
(N)m neutral
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errors. Our criteria were that for a stimulus to be counted as PS, C,

FS, PS + C, or PS + FS + C it had to have received an average adult

rating of greater than 4.8 on the relevant dimension(s) and less than

2.6 on the other dimension(s). We also included "neutral" non-instances

(N stimuli) which had been rated as less than 2.6 on all dimensions.

As Table 1 shows, for the concept 'bread' the non-instances were two

PS stimuli (pictures of a mattress and a cork block), two C stimuli

(pictures of a lunch bag and a lunch pail) and four neutral stimuli.

For the concept 'flower' there were two PS stimuli (feather duster and

ribbon), two C stimuli (a painted vase and a pot with dirt) and four

neutral stimuli. For the concept 'money' there were two PS stimuli

(animal medals and buttons), two C stimuli (a plastic black purse and

a cash register) and four neutral stimuli. For the concept 'apple'

there were two PS stimuli (a balloon and a rubber ball), two C stimuli

(a knife and a basket), and four neutral stimuli. For the concept

'fruit' there were two PS stimuli (balloons and a mandolin) and two

C stimuli (dishware and a plate) and four neutral stimuli. For the

concept 'horse' there were four C stimuli (a cowboy, a covered wagon,

a bridle, and a western saddle), two PS + C stimuli (a donkey and a

mule), and six neutral stimuli. For the concept 'bird' there were

four C stimuli ( a birdhouse, a birdnest, a birdcage, and a forest),

two PS + C stimuli (a butterfly and a locust), and six neutral stimuli.

For the concept 'dog' there were four C stimuli (a dog leash, a milk

bone, a doghouse, and a dog dish), two PS + C stimuli ( a sheep and a

wolf), and six neutral stimuli. Finally, for the concept 'car' there

were two FS stimuli (a sled and a ship), two C stimuli (meters and a

service station), two PS + FS + C stimuli (a fire engine and a truck)



116.

and six neutral stimuli.

To give the reader a feeling for what the stimuli looked like

Xerox copies (which are unfortunately not that clear) of some of the

actual pictures are shown on the next five pages. The first page shows

.11
Insert Pictures hove

two PS stimuli (animal medals and buttons) for the concept 'money.'

The next page shows two C stimuli (a covered wagon and a saddle) for

the concept 'horse.' The next page shows two PS + C stimuli (a donkey

and a mule) for the concept 'horse.' The next page shows two FS stimuli

(a sled and a ship) for the concept 'car.' Finally, the next page shows

two PS + FS + C stimuli (a fire engine and a truck) for the concept 'car.'

Experiment 1 (Pilot Study)

In a pilot study we tested the tendency of nine children to make

overextension errors to the 88 pictures described in Table 1. Subjects

were between three years, one month and three years, seven months.

The pictures were shown to a child one at a time and for each picture

the child was asked, "Is this bread?" or "Is this a flower?I etc.

depending on which picture was being shown. If the child responded

"Yes" to a given picture, he was asked the question again for that

picture at the end of the experiment to see if he really meant "Yes"

unless he seemed restless, which sometimes was the case. Also, children

were encouraged to name and describe the pictures when they made over-

extension errors.

Results

Table 2 shows the overextension errors made by each child for each
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Insert Table 2 here

picture in experiment 1. Overextension errors ("Yes" responses to

non-instances) are indicated by large checks Oh. Table 1 also shows

the results of the probe test for consistency for each initial over-

extension error. A "Yes" response in the probe test is indicated by

a small check ((), and a "No" response in the probe test is indicated

by an "K" (meaning "reversal"). Two children (S
2

and S
5
) were not

probed since they seemed especially restless during the course of the

experiment. In Table 1 a zero (0) indicates that a child was not

probed.

Table 2 reveals that the children (with the exception of one child

on one picture) never answer "Yes" when asked if a neutral stimulus

is an instance of a given concept. On the other hand, children do

make overextension error's for some of the other kinds of stimuli.

There are 36 cases of overextension errors to PS stimuli. Specifically,

three children said that a picture of a mattress was 'bread' and five

children said that a picture of a cork block was 'bread;' 'Ado children

said that a picture of a ribbon was a 'flower;' all ninc children said

that a picture of animal medals was 'money;' and seven of them said

that a picture of buttons was 'money;' two children said that a

picture of a balloon was an 'apple' and four of them said that a

picture of a rubber ball was an 'apple;' two children said that a

picture of balloons was 'fruit' and one child said that a picture

of a mandolin was 'fruit.'

Although they were not as frequent children also made overextension

errors to C stimuli. (There was a total of 36 errors to PS stimuli,



Table 2

Overextension error& made by children in Expetiment 1 foe
each picture. Results of a probe test for consistency are
also included.

CONCEPT concept being asked (e.g., "Is this bread?")
TYPES type of stimulus presented:

(PS)m perceptually similar
(C) contiguous
(PS-I-0)m perceptually similar and contiguous
(FS)=2 functionally similar
(FS-ITS+C)m perceptually similar, functionally similar and contiguous
(N) neutral

For each subject:

initial "YES" response is indicated by a large V.
probe_resnonse is indicated by a small/( "YES" response),

R (Reversal, or "NO" response),s/R ("YES" and then "NO"
response), orlD(child was not probed).

ACE (in years:months) indicated above subject number.
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20 to C stimuli.) Three children said that a picture of a lunch bag

was 'bread;' four children said that a picture of a pot was a 'flower;'

four children said that a picture of dishware was 'fruit;' one child

said that a picture of a covered wagon was a 'horse,' and three said

that a picture of a western saddle was a 'horse;' two children said

that a picture of a birdhouse was a 'bird,' and one said that a picture

of a bird cage was a 'bird' and finally, two children said that a

picture of a milkbone was a 'dog.' Although children definitely made

errors to C stimuli they did not seem to be as stable as the overextension

errors to PS stimuli. For one thing, children were more prone to revevs.1

their decision on the probe test for C stimuli than for PS.stimuli.

Four out of ten children who were probed for their errors on C stimuli

changed their minds whereas only three out of 26 children who were probed

for their errors on PS stimuli changed theirs. For another thing children

would occasionally make comments suggesting that their "Yes responses

to C stimuli were not always responses to the question asked but rather

to other questions it suggested to them. For example, when shown a

picture of a pot containing dirt and asked, "Is this a flower?" one

child said "Yes" but then added, "It's for flowers," suggesting that

he did't really think it was a flower. Or when asked of a lunch bag,

"Is this bread?" one child said "Yes"but later remarked, "You put

bread in it," again suggesting that he didn't really think it was

bread and that his affirmative response to our question was more a

statement on his part that he saw a connection between the lunch bag

and the bread.

Children never made any errors to FS stimuli although we had only

included two such stimuli in the experiment because of our difficulties
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in obtaining them. Children invariably said "No" when asked of a picture

of a sled and of a ship if the/ were 'cars.' The results for FS stimuli,

while only based on two stimuli when combined with other findings, have

led us to believe that children will rarely overextend a concept to a

noninstance which is functionally similar to an instance of the concept

unless that non-instance is also either perceptually similar to, or

likely to be associated through contiguity withoan instance of the

concept.

The PS + C stimuli tended to produce a fairly high frequency

of overextension errors among children (a total of 24), For example,

when shown the picture of a donkey and asked, "Is this a horse?" five

out of nine children said, "Yes," and when shown a picture of a wolf

five of the nine children included it in the 'dog' category. The

PS + C stimuli,. in general, produce considerably more overextension

errors in children than do C stimuli which suggests that for these

stimuli perceptual similarity is probably a determinant of many of the

child's errors although association through contiguity may also play

some role. The responses of children to the PS + C stimuli for the

concept 'bird' were very interesting and suggest that linguistic

factors may play some role in determining whether or not a child will

overextend a given term of reference. Four out of nine children

responded "Yes" when asked if a picture of a locust was a bird, and

the two children who were probed for their errors persisted in making

them. However, none of these children responded "Yes" when asked of

the picture of the roughly equally perceptually similar and contiguous

butterfly whether it was a 'bird.' Rather they all said, "No" and almost always

pointed out that it was a 'butterfly.' This and other similar
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observations suggest that when a child has a name for an object he will

be less likely to include it incorrectly in some other category than

when he does not have a name for it.

Finally, there are the two PS + FS + C stimuli for the concept

'car'--the fire engine and the truck. Just one child said that both

of these non-instances were 'cars' and one said that the 'fire engine'

was a 'car' but not the truck. These few errors that do occur may

well be primarily due to the perceptual similarity between the non-

instances and cars since neither FS stimuli nor C stimuli for 'car'

produce any errors. The fact that there are so few errors suggests

that most three-year-old children have a pretty firm grasp on the

extension of 'car' which had also been suggested by a previous study

(see #1 On the Order of Acquisition of Catepry Labels).

One further point. The results of the probe tests revealed that

children were quite consistent in persisting in their overextension

errors to PS, PS + C, and PS + FS + C stimuli (only four reversals

out of 43 probes) whereas they were not so consistent in the probe

tests for C stimuli (four reversals out of ten probes).

Experiment 2

We thought we should see if we could rcflicate the basic findings

of our pilot study in a full-fledged experiment. The approach we took

was basically the same as for experiment 1 except for the following

refinements: (1) We decided that for each concept we should add some

instances since without instances the correct response to every stimulus

is "No." The child may have anticipated in experiment 1 that since

he is being asked to identify 'flawers,' 'money,' 'apples,' etc.,
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there would probably be at least some pictures of flowers, of money,

and of apples in the set we showed him, and so he may have been more

prone to respond "Yes" than if instances had actually been included.

We therefore added two photographs of clear instances of each of the

concepts we were testing. (2) We did not want to increase by too

much the number of pictures in the study since we have found that

such studies with more than 100 pictures are a little too long for

preschool children. We therefore decided to drop the pictures for the

concept 'cart in experiment 2 since there non-instances were yielding

very few overextension errors anyway.

Thus, in experiment 2 we used the non-instances for each of the

eight categories studied in experiment 1 ('bread,' 'flower,' 'money,'

'apple,' 'fruit,' 'horse,' 'bird,' 'dog') plus two instances for each

of these eight concepts. Specifically, instances were pictures of a

piece of oatmeal bread and of a piece of rye bread for the concept

'bread,' of a rose and of a daisy for the concept 'flower,' of some

coins and of some dollar bills for the concept 'money,' of two different

apples for the concept 'apple,' of a pear and of a lemon for the concept

'fruit,' of two horses for the concept 'horse,' of a seagull and a

bird resting on a twig for the concept 'bird,' and of a black labrador

and of a collie for the concept 'dog.'

The subjects were 20 children between the ages of two years, five

months and five years, one month. Just as in experiment 1 each picture

was shown one at a time to a child and he was asked, "Is this bread?"

"Is this a flower ?" etc.) depending upon which instance or non-instance

had been presented. Again children were probed for any errors that

they made and engaged in conversation about the stimuli for which
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they made errors. Sessions were tape recorded.

Results

Table 3 shows the overextension errots made by each child in

Insert Table 3 here

experiment 2 for each picture and also the results of the probe testa.

The notation in Table 3 is the same as it was for Table 2. At the

end of Table 3 the child's performance on instances is also shown.

Apart from a very few errors by the youngest subjects it can be seen

that children almost invariably recognize the instances as instances

of the various concepts being tested.

Children in experiment 2 make not a single overextension error

for neutral stimuli but again for the other kinds of stimuli errors

are made. Children in this study again fairly often made overextension

errors for P3 stimuli. A total of 60 overextension errors were made

in all to PS stimuli. The PS stimuli which produced errors did so

to pretty much the same extent as they had in experiment 1.

In experiment 2, although children also made overextension errors

to C stimuli, they were not as frequent as they had been in experiment 1.

A total of 19 errors were made to C stimuli by the 20 children in this

study compared to the 20 errors made by only nine children in experiment 1.

It is possible that the inclusion of instances in this study discouraged

overextension errors to contiguous stimuli which would again suggest that

errors to C stimuli are not as stable as to PS stimuli. Again children

were not as consistent in sticking with their overextension errors to

C stimuli in probe tests as they were for PS stimuli. Four times (out of



Table 3

Overextension errors made by children in Experiment 2 for
each picture, Results of a probe test for consistency are
also included.

NOTE:

CONCEPT concept being asked (e.g.,'"Is this bread?)
TYPE" type of stimulus presented:

(PS)" perceptually similar
(C),, contiguous
(P8+0)1, perceptually similar and contiguous
(N)" neutral

For each subject:

Initial "YES" response is indicated by a large'.
Probe response is indicated by a small 4("YES" response),
R (Reversal, or "NO"response).s/R ("YES" and then "NO"
response), or 0 (child was not probed).

ACE (in years:months) indicated above subject number,
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16 possible) children whose errors to C stimuli were probed reversed

their decision whereas only two out of 59 reversals were made for PS

stimuli and none out of 38 were made for PS + C stimuli. Also, some

of the children's comments again suggested that the errors to C stimuli

were not as stable as for PS stimuli. For example, for the pot with

dirt in it, after one child had said "Yes" in response to the question

"Is this a flower?" he remarked, "Well, you put flowers in it," suggesting

that his affirmative response may not have been a direct answer toour

question but rather a statement by him that he saw a connection between

vases and flowers. One final point about errors to C stimuli: Most

of the errors to C stimuli (11 out of 19) were made by the youngest

children in this study--the four two- to three-year-olds. ,The three-

to five-year-olds made very few such errors. Irk contrast, all age

groups made a fairly large number of errors to PS stimuli and PS + C

stimuli.

The PS + C stimuli again produced a fairly large number of over-

extension errors--a total of 43. The PS + C stimuli which produced

the most errors were the picture of the mule and the picture of the wolf.

Eighteen children said that the picture of the mule was a 'horse,' and

12 children said that the picture of the wolf was a 'dog.' None of the

38 errors to PS + C stimuli which were probed resulted in reversals.

In Table 4 we have tried to summarize the main findings from

Insert Table 4 here

experiments 1 and 2. Table 4 shows the total number of errors and the

percentage of possible errors for each of the different kinds of stimulus.

Table 4 suggests that with respect to the three attributes of non-instances



Type of
Stimulus
0

Total
errors

Possible
Pxrors

Table 4

Total number of errors and percentage of possible errorsfor (1) perceptually similar (PS), (2) perceptually similar
and contiguous (PS+C), (3) contiguous (C), (4) functionally
similar (PS), (5) perceptually similar, contiguous and functionally
similar (ps+c+rs) and (6) neutral (N) stimuli used in overextensionstudies.

PS
N29

PS + C
N29

FS
, N9

PStC+FS
NO N.29

/6 67 39

33. i 38.5 5,9 0,0 /6.7 0,09
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which have been the focus of this investigation (1) perceptual similarity

is the most powerful determinant of the child's overextension errors,

(2) association through contiguity is weaker and less stable but still

does occasionally seem to be a factor in causing younger children to

include a non-instance in a given concept, and (3) there is no evidence

that functional similarity by itself ever entices the child to over-

generalize a given term of reference. Approximately one-third of the

time (33.1%) that children were presented with PS stimuli they included them

within the concept for which they were being tested. Only about

six percent of the time did children make errors on C stimuli. None

of the time did they make errors on F stimuli although admittedly there

were only 18 opportunities for such errors. It is interesting to note

that PS + C stimuli produce more errors (38.5%) than PS stimuli (33.1%)

and, in fact, produce a percentage of errors that is very close to the

sum of the percentages of errors for PS stimuli and for C stimuli.

The PS + C + FS stimuli do not produce as great a percentage of errors

as the PS stimuli but it should be remembered (1) that there were only

18 opportunities for such errors and (2) that the concept 'car' for which

these non-instances were used is one of the earliest grasped of the

child's first terms of reference. The neutral stimuli elicit just one

error out of a possible 1,156 which suggests to me that if a non-instance

is neither perceptually similar to nor likely to be associated through

contiguity with an instance of another concept, then it is a virtual

certainty that children will not make the mistake of overgeneralizing

the concept to that non - instance, at least in a test of comprehension

done along the lines of experiments 1 and 2.
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Experiment 3

Experiments 1 and 2 were studies of the child's tendency to over-

generalize a term of reference in tests of comprehension. We thought

that it would be profitable to study overgeneralization in a test

of production as well. That is to say, rather than ask of each child,

"is this a flower ?') "Is this money?",etc.ot decided to examine the

names that children provided when asked of the various pictures, "What

is this?" Our ultimate hope was to see if the factors identified

as determinants of overextension in tests of comprehension also appeared

to be the important sources of overextension in a test of production.

Method

Subjects were five children whose ages ranged from three years,

one month to four years, one month. We decided to use the pictures

we had used in experiment 1 (excluding the neutral stimuli) since we

were curious to see to what extent children would provide the names of

the categories which we were studying in that test of comprehension

in this test of production. Thus, each child was shown a total of

44 picturAn which were presented to him in a random order by the

experimenter one at a time. For each picture the child was simply

asked, "What is this?" His responses to this question were recorded

for each picture as the experiment progressed.

Results

Table 5 shows the names given by each child for each of the 44

Insert Table 5 here



Table 5

Names given by 5 children for 44 pictures used in
overextension studies. ClassificEion of names into categories
(1) correct (V ), cl) perceptually similar (PS), (3) perceptually
similar and functionally similar (PS/FS), (4) perceptually similar
and contiguous (PS/C), (5) perceptually similar, functionally
similar, and contiguous (PS/FS/C), (6) contiguous (C), (7) statement'
of function (F), (8) "don't know" (DX) and (9) difficult to classify (Z)
is shown for each name.

r



Table S

NAMES GIVEN.... wry
ImuLus
n S 1 (312 S a (311)

S 3
(3121

5 4.
(4s1)

S5
(3t1)

tiattress
pillow for a
couch C

DK DK
..............w.....

cookie DK

cork block book DK
D)L,. sponge__EL

bag v

puree

him 6---------EL---
bag

V--------212g----\L--
doctor kit

book

lunchbOx /

,i

Lunch bag

---a
grocery bag bag

purselunchhl lunchl
purse;.

NIPS
suitcase ps1;$

latter
duck

?
monkey

I

, paintbrush
PS

brush
pslp5Ic rounds

circle and
a ?

ribbon ribbon v ribbon v DK ribbon v turtle ps

painted
VaSe

pot
PSIF5

bowl
eS/F$

DK b bottle
ps&S

bowl I

P5iFS

rillith

71-doTil,
modals

dirt plant dirt plant
C

bawl
PS1P$

pennies sheep seals money
PS

balls
PS

buttons pennies
PS

wheels ps buttons money fish ?
401astic
black purse

purse purse purse puree rocking chair?

cash
register typewriter

PS
for papers; F

typewriter typewriter py building

balloon balloon balloon balloon I balloon V ball ,P,
tubber
ball-

ball V ball egg
P6

ball
V

ball

knife knife v knife so/ knife v knife Bruck to hit

askat dirt bSWl basket
P5iPSI V basket ,/

Y
Put dirt ....

Wade r sand
' V

balloons balloons , balloons balloons v balloons birdie ?

mandolin
ball; ps

guitar 05k egg
PG

balloon
PS

guitar bottle
Pae& PG

tkqhware cups and plates cupsittafew dinner house table

1---p_;a03 plate plate plate plate table

(Continued on next page)
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pictures used in this experiment. For each picture we tried to classify

each response into one of ten categories: (1)y : correct--if the

child's name was a correct name for the object depicted in the picture

(e.g., 'bag' for lunchbag);()) PS: perceptually similar the child's

name was not correct but the object depicted in the picture was

perceptually similar to an instance of the concept overgeneralized

(e.g., 'egg' for ball); (3) C: contiguous--the child's name was

incorrect but the object in the picture was likely to be experienced

in the presence of an instance of the concept overgeneralized (e.g.,

'plant' for pot with dirt); (4) FS: functionally sithilar- -the child's

name was ir-)rrect but the object in the picture served the same

function as an instance of the concept overgeneralized (As It turned

out, there were none of these.); (5) PS/C--the child's name was

incorrect but the object in the picture was perceptually similar to,

and likely to be experienced in the presence of an instance of the

concept overgeneralized (e.g., 'horsee_ for mules); (6) PS /FS --
t

the child's name was incorrect but the object in the picture was

perceptually similar and functionally similar to an instance of the

concept (e.g., 'airplane' for sled); (7) C/FS--the child's name was

incorrect but the object in the picture was likely to be seen in the

presence of and was functionally similar to an instance of the concept

overgeneralized (As it turned out, there were none of these.); (8)

PS/FS/C--the child's name was incorrect but the object in the picture

was perceptually similar to, functionally similar to and likely to be

associated through contiguity with an instance of the concept over-

generalized (e.g., 'guitar' for mandolin); (9) Ft statement of

functionthe child's response was a statement of the function of the



127.

object depicted in the picture (e.g., "for horses" for the picture of

a bridle); (10) DK: don't know--the child said he did not know what

the object depicted was (e.g., "I don't know" for the picture of a

mattress).

Two adult judges went through each of the pictures and attempted

to classify each response of the children into one of these ten categories.

In each of the cells of Table 5, in addition to the actual name given

by a child to a picture, we have included the classification of that

name by the two adult judges. The judges felt comfortable in classifying

every response except for nine (out of 229) into one of the ten categories

outlined above. These nine responses which were difficult to classify

are indicated by a question mark (?) in Table 5.

Table 6 shows the total number of each type of classification

Insert Table 6 here

for the names given by the children for all the pictures used in this

experiment. There were o total of 229 names to be classified since

nine of the children gave two names for one of the stimuli. Approximately

one-half (116 out of 224) of the names provided by children were correct'

names. (If a child named something in the background of the picture

rather than the object in the foreground it was counted as correct. For

example, for stimulus #20, a picture of a plate resting on a table, one

child said it was a 'table' which was counted as a correct response.)

Among the errors the most frequent kind were PS names. Forty-four

overextension errors were such that the objects depicted in the picture

were judged to be perceptually similar to instances of the concept



Table 6

Total number of each type of classification for the names
given by 5 children for the 44 pictures used in the
overextension experiments.

Hap There were 9 instances of multiple naming yielding
a total of 229 (rather than 220) names.

Key to Classifications:

(V). correct
(PS) perceptually similar
(PS/PS) perceptually similar and functionally similar
(PS/C). perceptually similar and contiguous
(PS/PS/C) perceptually similar, functionally'similer, and contiguous
(C) contiguous
(F).' statement of function
(DK).' "don't know"

(1). difficult to classify

Type of
Classification

Total Number

Ps PS/FS PS/C PS/FS/C C F DK

116 44 18 15 5 7 5 10 229



128

overgeneralized. Examples are 'cookie' for mattress, 'paintbrush' for

feather duster, 'pennies,' 'money,' and 'balls' for animal medals,

'typewriter' for cash register, 'ball' for balloon, 'egg' for rubber

ball, 'snake,' 'stairs,' and 'rope' for bridle, 'doughnut' for birdnest,

'belt' for dog leash, etc. There were far fewer C errors than PS errors

(7 versus 44). Thus, children infrequently overgeneraliae concepts to

ron-instances which are only likely to be experienced in the presence

of instances of those concepts, although such errors do occasionally

occur. Examples are 'plant' for a pot with dirt, 'dinner' for dishware,

'house' for dishware, 'horse' for a western saddle, 'gasoline' for a

service station, etc. There were no FS errors at all. Thus, children

never overgeneralized concepts to non-instances which were only

functionally similar to instances of those concepts. It is important

not to confuse FS errors with F responses which are not really errors

but rather statements of the function of the object depicted in a

picture. There was a total of five F responses. Examples are 'put

dirt inside' for a picture of a basket, 'for papers' for a picture of

a cash register, 'for reins for horses' and 'for horses' for a picture

of a bridle, and 'for cars' for a picture of a service station.

There were 18 cases of PS/FS errors (e.g., lbowl' for a picture

of a painted vase), 15 cases of PS/C errors (e.g., 'horses' for a

picture of two mules), and five cases of PS/FS/C errors (e.g., 'brush'

for a picture of a feather duster). It is possible to speculate that

perceptual similarity between the non-instance and an instance of the

concept ov.rgenera1tzed plays the predominant role in enticing the

child to make these errors since in this experiment "and in the previous

ones, when it is possible to disentangle the effects of perceptual
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similarity, contiguity, and functional similarity as determinants of

the child's overextension errors, perceptual similarity always appeurN

to be the most powerful factor.

Finally, there were ten "Don't Know" responses and nine which ucra

difficult to classify. The fact that there are so few "Don't Know"

responses is consistent with the results of previous studies-childvon

seem more inclined to label an unfamiliar object incorrectly than to

admit that they don't know what it is The fact that the number of

difficult to classify responses is so low suggests that when children

do make overextension errors they will usually be to non-instances

which are perceptually similar to or contiguous with instances of the

concepts overgeneralized. Children produce very few overextension

errors for which neither of these factors seems to be playing a role.

This test of production did not usually elicit the exact names

of the categories for which the stimuli had been chosen in experiments 1

and 2, although in some cases it did (e.8Imoney' for animal medals,

'horse' for saddle, 'dog' for wolf, etc.). Thus, the format of

experiments 1 and 2 involving questions of the form "Is this a flower?"

may sway the child to overgeneralize 'flower,' etc. more than he would

if simply asked to name the pictures. Nonetheless, children make

many overextension errors in this test of production and in general,

the factors that appear to be important in enticing the child to

overgeneralize in naming are the same ones that were seen to be

important in the tests of comprehension.

Conclusions

Of the factors we have investigated in both studies of comprehension
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(experiments 1 and 2) and in the study of production (experiment 3)

perceptual similarity between the non-instance and an instance of a

concept appears to be the most powerful determinant of overextension

errors in young children. Association through contiguity is a much

weaker determinant and errors in which a concept is overgeneralized

to a non-instance which is likely to be experienced in the presence

of an instance of that concept appear to be far less stable than errors

due to perceptual similarity. Nonetheless, such errors do occur

occasionally in both tests of comprehension and production. Functional

similarity between a non-instance and an instance of a given concept

by itself never appears to be enough to entice a child to overgeneralize

that concept. Linguistic factors also appear to play a role in

determining whether or not a child will overgeneralize a given term

of reference. Specifically, if the child has a correct name for

a non-instance, he will be far less likely to include that instance

incorrectly in some other category than if he does not know what

to call it.
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